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Art. L — On the Longevity of Seeds. 

By ALFRED J. EWART, D.Sc., Ph.D., F.L.S,, 

G-ovenmieiit Botanist and Professor of Botany in tie 
University of Melbourne. 

With an Appendix by Miss Jean White, M.Sc. 

(Published with the permission of the Hon, G-, Swinburne, 

Minister for Agriculture).^ 

[Bead 12th March, 1908]. 

Probably few sections of human knowledge contain a larger 
percentage of contradictory, incorrect and misleading observa- 
tions than prevail in the works dealing with this subject, and, 
although such fables as the supposed germination of mummy 
wheat have long since been exploded, equally erroneous records 
aa:e still current in botanical physiology. In addition there are 
considerable differences of opinion as to the causes which deter- 
mine th« longevity of seeds in the soil or air. The works of de 
Candolle, Duvel and Becquerel are the most accurate and com- 
prehensive dealing with the question, and in addition Yilmorin 
has published very useful data in regard to the seeds of culinary 
vegetables. The subject is still, however, in an incomplete and 
fragmentary condition. 

Shortly after my arrival in Melbourne, in a locked cupboard 
received from the late Prof. McCoy’s old Natural History depart- 
ment, two large packages of named seeds were found, including 
over 600 different sorts. The packets were all numbered and 
named, and accompanied by a list, dated 1850, and marked 

Seeds of Kew.” The paper, however, of the list and packets 


1 With the aid of a special grant from the Agricultural Department" 
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2 . Alfred J. Ewart: 

bore an 1856 watermark, and on referenee to Kew, Dr. Drain 
considered the 1850 to be probably an error for 1856. On fur- 
ther investigation it was found that when the University of 
Melbourne was founded, Baron von Mueller sent ’these seeds to 
Prof. MoCoy for the University garden, but as the garden was 
not ready the seeds were placed on one side and replaced later by 
fresh sendings. The original 1856 sets of seeds became subject 
to Prof. McCoy-s remarkable powers of collecting and storing 
materiail, and remained unopened and untouched in a dry, airy, 
dark cupboard, shielded completely from vermin, until the Uni- 
vei*sity's SO-year Jubilee in 1906. 

These seeds were tested at first in soil, but this was soon found 
to be unsatisfactory. Subsequently all were soaked in water, 
after counting, hard seeds specially treated to make them swell, 
and then placed on filter paper in glass dishes kept in a 
germination chamber. The elaborate methods used by Becquerel 
are less satisfactory than a daily inspection of the material, and 
renewal of the filter paper or washing whenever necessary. All 
the seeds were, before being finally rejected as noh-germinable, 
tested by crushing or hand-lens examination. Prior to . this they 
were exposed to light and to a raised temperature of 30-40 deg. 
C. for some time, whereas during the early period of each test 
every batch of seed was approximately at a temperature of 25 deg. 
C., and in feeble light or darkness. 

About 200 sets of lO-year-old seeds were obtained from Mr. 
Maiden, and Mr. Baker, of Sydney, and from Prof. Stirling, of 
, Adelaide. The remainder came from the National Herbarium, 
either from dated specimens or from stored dated seed which 
had been used in the palst for exchange purposes. A total of 
nearly 3000 tests were made, although many, being made in 
duplicate, appear once only in the alphabetical lists. With these 
are incorporated all the previous r^ords I could find, so that 
these could be verified or coirecied, as might be the case, and 
the list made as comprehensive as possible. In addition* the list 
includes a number of observations by Darwin, Berkeley, Giglioli, 
Duvel and others on the resistance of seeds to sea-water, and to 
other injurious Agencies or conditions; including burial in the 
soil since these are factors in longevity. 
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Longevity of Seeds, 

The first column gives the name of the seed, the second the 
age in years, the third the number of seeds tested^, the fourth 
the percentage germinating (which in nearly all previous records 
is omitted 1), and the fifth the author making the observation 
and any remarks as to treatment. If no author’s name is given 
the observation is original. To save frequent footnotes, a 
reference list of the chief works consulted is appended beneath. 


LITERATURE. 

Acton. Ann. Bot., vol. vii., 1893, p. 383. 

J, C. Arthur. Bot. Gaz., vii., 1882, p. 88. 

BergtheiLand Day. Annals of Botany, vol. 21, 1907, p. 57. 

Burgerstein. Verb. Zool. Bot. Ges. in Wien., 1895, Bd. xlv., 
p. 414. 

E. Caron. " Bull, Soc. Bot. de France, xxii.,. 1875, Rev. Bibl., 110. 

Crocker. Bot. Gazette, 1907, p. 374. 

De Candolle. Ann. Sci. Nat, t. vi., 1846, p, 373; see also 
Nature, 1895, p. 348. 

Des Moulins. Documents relatifs a la Faculty Germinative con- 
servee par quelques Graines Antiques, 1846. 

Darwin. Journ. Linn. Soc., I. 130, 1857. 

Duvel. The Vitality of Buried Seeds, U. S. Dept, of Agric. 
Bull. 83, 1905. 

A. Ernst. Bot. Ztg., 1876, p. 33, 

Ewart, A. J. Trans, Liverpool Biol. Soc., 1894, vol, viii., p. 234. 

Kjruppy. On the Postponed Germination of the Seeds of Aquatic 
Plants; Proc. Roy. Phys, Soc. of Edinburgh, 1897; Obser- 
vations of a Naturalist in the Pacific, voL ii., 1906. 

‘Gardeners’ Chronicle xiii., 1880, p. 344. 

Giglioli. Nature, 1882, vol. xxv., p. 328 ; 1895, voL lii., p. 544. 

Haberlandt, F. Wiener Landw. Ztg., 1873, p. 126. ■ 

JBEeldreich, Th. von. Atti del Congz. Internaz. Bot. ten in 
Firenze, 1874, p. 137. 


1 Where the number is marked with an asterisk (*), this is the original percentage ger- 
.mination of the fresh seed ; but, if the percentage is 100, this means either that all the 
seeds originally were germinable, or that the number in the next column has been 
.calculated on the basis of a 100 per cent, germination in the original seed, and gives the 
percentage of orij^nally germinable seeds remaining germinable. 
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Hemsley, W. B. jNTature, 1895, p. 5, Challenger Report I., 3 
app., p. 277. 

Hyatt, J. Proc. Am. Assoc, for Adv. of Sci., 1875. 
Jarzymowski. Inaug. Biss. Halle, 1905. 

Jenkins. Connecticut State Sta. Report, 1906, pt. 6, pp. 
395-397. 

Just. Cohn’s Beitrage zur Biologie der Pflanzen, Bd. 2, heft. 3. 
Kienitz. Bot. Centralbl., 1880, I., p. 53. 

Ludwig. Biol. Centralbl. vL, 1886, 513. 

Martius. Bull, de la Soc, Bot. de France, iii., p. 324. 

Meehan. Proc. Acad, Nat. Sci. Philadelphia, 1892, 374 ; 1894, 
58. 

Melsheimer, M. Corr. Bl. d. Nat. Ver. d. preuss. Rhein und 
Westf., 1876, xxxiii, 94. 

Meyer, L. Jahrb. Geog. Ges. Hannover, I., 1879, p. 9. 

Michelet. Bull, de la Soc. Bot. de France, 1860, p. 334. 

Peter. Nachr, d. Konig. Ges. d. Wiss. zu Gottingen, 1893, p. 
673; 1894, p. 371, 

Pharm. Journ. and Trans. 3 ser., x., 1879-1880, p. ,601. 

Poisson. Bull, de la Soc. Bot. de France, 1903, t. 1., p. 337. 
Romanes. Proc. Roy. Soc. London, Vol. liv., p. 335, 1893. 
Salter. Journ. Linn. Soc., i., 140, 1857. 

Sirodot. Ann. d. sci. Nat. Bot., 1869, 5e s^rie, t. x., p. 65. 
Thuret. Archiv. des Sci. de la Bibl. Univ., 1873, p. 177. 
Treichel, A. Sitzungsb. bot. Yer. Brandenburg, 1873, p. 64; 
1876. p, 100 Tageblattjp. 53 ; Naturf.-vers in Danzig, 1879,. 
208. 

Waldner, H. Irmischia, ii., 1881, p. 2. 

White, Trans. Bristol. Nat. Soc. (Flora of Avon Bed.) 

Wiesner. Biol. d. Pflanzen, 1902, p. 55. 

Winkler. Ber. d. bot. Ges., i,, 1883, p. 452. 
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Original percentage germination. 



Years No. of Per cent, 

old. Seeds. Germ. 

Aira caespitosa, L. - 100? - - fey - Peter. Supp. age in ground, 

caffyophyllea, L. - 59 - 35 - nil - 
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Years iJo. of Per ceni 

old. Seeds. Germ. 

glufcinosa, Medic. - 10 - 250 - nil - 
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ditto " 2001 - - soine - Poisson. Supp. age in soil. 
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ditto - 60 - 44 - nil - 
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ditto - 59 - 4:3 - ;nil - 
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Gunniana, Sieber, - 57 - 250 

virgata, i^dr. - 57 - 80 

ditto - 57 - 150 

Banubusa oliveriana, Gamble, - 13 - 4:6 



regia, Thoms. 

Banksia collina, E. Br., var. 
phylla, F. v. M. 
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pilosa, L. •'50-215 

ditto - 50 - 26 
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Years No. of Per cent, 
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campestris, L., var* Rapaj L. - fresh - - 77 - Nabbe. 
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Years No. of Per cent, 

old. Seeds. Genn. 

Bridelia exaltata, F. v. M. - 12 - 30 - nil 

Briza maxima, L. - 50 - 410 - nil 

ditto - 55 - 100 - nil 
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Bunias orientalis, L. (Hill Mustard). - 3 - lOO'' - 50 - Vilmorin. Ext. limit, 6 yrs. 

ditto - 15 “ 20 - nil - A. de. C. 

Bupleurum baldense, Host., var. tenui- 28 - 150 - nil - 

folium, Pourr. 
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ditto - 45? - - few - Peter. Supp. time buried, 

ditto ^ 57 - 140 - nil - 

ditto - 300 - - nil - Nobbe. Old Herb. 

Ciinopodium^ Bentb. - 1 - 100 - 82 - 

ditto - 2 - 100 - 68 - 



Years No. of Per cent, 

old. Seeds. Gemi. 

officinalis, Moench. - 60 - 60 - nil 

Calandrinia calyptrata, J. Hook. - 57 - 300 - nil 
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Years No. of Per cent, 
old. Seeds. Germ. 

ditto - 50 - 15 - nil 

Carbenia benedicta, Adans. - 50 - 8 - nd 

Cardamine dictyosperma, Hook . - 64 - 120 - nil 
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ditto - 100? - - some - Peter. Supp. age in soil, 

ditto - 100? - - few - Peter. Supp. age in soil, 

pallescens, L. - 15 - 88 - nil - 

ditto - 57 - 54: - nil - 
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Years No. o! Per ceqt. 

oi^. Seeds. Germ. 

vulpina^ L. - 56 - 100 - nil 

Carpinus amearicana^ MicBx. - 67 - 23 - nil 

Betnlus, L, - 50 - 16 - nil 
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var. platypoda, R. Br. - 57 - 17 - nil - Sw. in wa1/or. 

Fistiiia, L. - _ - soni© - Linnaeus. 1 yr. floating on sea water, 

laevigata, Willd. - 16 - 100 - 26 - In acid 3 hr. 

ditto - 23 - 2 - nil - Sv?. water. 

- 150 - nil - Sw. after | hr. in acid. 
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Cerastium oblongifolium, Torr. 
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(jitto - 45? - - few - Petei*. Supp. time buried. 

Geraitopetalum gummaferum, Sm. - 57 - 50 - nil - 

Chaeropliyllum bulbosum, L. - 1 - 100* - 50 - Vilmorin. Ext. limit, 2 yrs. 

(Tuberous Cbervil). 



44 


Alfred J. Ewart 


a 


g 

0 

03 

01 

xH 

OO 


'S 

•D 

s 

2 

§• 7 ? 
G 5 


OJ 

§ 

a 


=J 

za 


Pm 


JO 


a 


M 


"B 

as 


d) 

4 -> 

< 4 H 

CO 

•i 


dth varioi 
in acid. 


p . 

d 

o .a 

o 

a a 


zn 



till 


I a : 7 J r;^ :;4 » r;:^ ^ . 7 ^ .75 

JJS ooplpirt^^rtSoflflflel 

So *M 


»— < i-j o 

XCi 


r-^ F— ( p «4 rM f-H r“H l-H i~H f — 4 

• FH **H •(-< TH *1-1 •F-! •F-l "F^ .H 

pjpflaamflpi 


®'i lO O O CO ?- o 

CQ CO Oa ^ 


8 0 O O C 5 I ' 
O JO O JO ' 
lO JO t-H <M 


oo 

JO o 
cq JO 


ooooooooo 

JOCOCqJOJOJOJOjO 
cq rH rH cq cq cq 


St 3 IS'O^OJOi-HOOOOrHOt^OCO 

o o oQ lo ^ JO cq cq cq cq i:^ CO 


CO rH 

cq 


COOvOCqOl>-'rH(X) 

»-I 10 »-U^»'tH-^JO'sH 


o 

si 

CS " — ' 

09 . 

2 - fT to' 

b- .s. 

0 a ? 

^6 a 

ro “ a 

1 si 

§ .s s 

sj G O 


a 

I 

I ^ 


.'I 

! a 


o 

^ . 

i 4 i 

W 

bD 
0 


hM I 

il® 

otd S 

WJ 'i 9 

o 02 ciJ 

03 g 0,0 O O O O P 

‘;g|.:g.:g,:gS_:g_:g'Sg 

o o n 3 'O TJ 'S 'O 'O § PP 

Oh 0 < 

§ § 

o o 

fO 

OO 


o 


.12 o 

^pq 


I a 

o-poooo 2 o 

73 3 "13 t 3 ed 


§ 



Years No. of Per cent, 

old. Seeds. Germ. 

hybridum, L. - 81 - 100 - nil 

(jitto - 1 - 61* - 18 - Duvel. Buried in soil 1 3 per cent. 
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ditto > - 17 - 8 - 2.5- 

Oichorium Endivia, L. (Endive). - - - some - Berkeley. After 30 days in sea water. 

ditto “ ■ " some - Tliuret. After 1 3 m. floating on sea water, 

ditto - 10 - 100* - 50 - Vilmorin. Ext. limit, 10 yrs. 



Years No. of Per cent, 
cftd. Seeds. Germ. 

Intybus, L. (Comiiion Chicory). - 8 - 100* - 50 * Yilmorin. Ext. limit, 10 yrs, 

ditto - 12 - - 35 - Nobba 

Circaea lutetiana, L. - 61 - 62 - nil - 


Longevity of Seeds. 


47 


'E. 


^ $ 
^ s 

” g 
•S ^ 

-iH 

II 

€D O 
CO t- 


PP 


oo 

<D O 

<3 <3 




cS 

.. J=l ’ 
(C <n 

I 

09 p:} 

*13 m 

‘5 ^ 

<2 GJ 

..43 

9.* 49 

O * p{ 


3 o 

ro 

O n3 

ryj* 

TU .j-t 

O s 

CO S ^ 


-Si 


lll^ 
> ^ s 


^ • 

Ml 

CD ^ P 


f ^ 


S fl 


cS cS 
'tS 

a: • 

JO 


PP 


<D d) 

r;:^ G g r;S r :5 rG 3 3 o g :;d r;^ .t: o .tJ :;:J 3 

flggqqpjp^iOgp'p^p^xOdGGGG 

G GQ 09 


n 


CO 

CO 


O O O o O O 
o cq C5J o w o 
cq 


# 

>'^ 0^0 O O lo o 
9 to iC O ■ CO iD tw o 
H ^ cq (M 


OlG^DO<^■*CDO,-HCi<Dlr^r-lO'<5H'nHOO 
iCrHr— iir3»-< lOlTSCDlO 


G 

O 

-2'S 

40 « 


I- 

P 


OS 


1 . 

O 

O 

. § 

og^ 

^ D 

»0Q 

Ji 

si 

G 6^ 

a.® 


G 


I 


d 

P 

i . 


*a 

cS 


•73 'O 
c4 oS 

15 19 

ma2 




G 2 S 2 g *“ i ^ ‘9 *S § 

5 S G ,3 S g i^ 5 5 ^ ,-2 2 S § § 

^ 2 3 .1? 5 .14 .15 it? .t2 ^ .S 2 ^ ^ 

a->»T3'§’2n3T3'GT3>*^^ g £tc 

.Dt P «-l 

■SI 

o *5 o o d 


‘r0 2 


S.i 

TiJ nd 
cS sc 

65 


9 -2 

:a 



48 


Alfred J. Ewart: 


■fi 

H 


S 

I 


CO 
® o 


s S Hh o 
SS i=3 PI § 

P>i 


r^H rriJ ir^ rzJ 

■fl ‘rt *3 ‘3 '3 ’pi *3 ‘3 *3 *3 '3 *3 ’3 *3 *3 *3 ’3 


o o o 
ilcg <^^2 


^C5cOO'^0><M<M<MO]i£3,OOOeOCqcO 

<NG^00lO^i-HC<l»Ol£S’^00'^C^P<»rH00T-l 


S-d ^ lo 
So lO 


oo^-^<o-^ooooi>-^->oxooooi>- 

)i£5^iniQi^iplQiaiOlOCO«P>-Hr-ll£3rHTH 


M 

o 

o 

w 


cS 

I 

§5 

c3 .15 

*3^ 

o 

o 


rt 

ft 

i 

_■§ s 

1*^ 

CD 

n. 


c3 

11 

1^1 

•-3.2 U 

la 

■§ 


dS 

ft® 

§= 

T3 

f5 
o fill 
fl Q 
•rJ Sj o ^ ®3 
4S o & 
fl 1=2 ® <30 
iiD R rd . ^ 



arvensis, HofiFm. - 1 - 57* - 68 - Duvel. Buried deeply, 28.5 per cent, 

ditto - 15 - 80 - nil - 

ditto - 201 - few - Peter. Supp. time buried, 

ditto - 45 • - few - Peter. Supp. time buried, 

ditto - 1001 - - few - Peter. Supp. time buried. 
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ditto - zU f - - tew - Feter. bupp. time buried. 

ditto - 55 - 62 - nil - Ail sw. water. 

vulus arY^sis, L., var. sepium. - 1 - 4* - 2 - Duvel. Buried in soil 7 per cent. 

ditto - 10 - 6 - nil - Sw. slowly in water. 

ditto - 15 - 20 - nil - A. do C. 
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Years No. of Per C3ent. 
old; Seeds. Germ. 

Cornus Amomum, Mill., var. sericea, L. - 67 - 55 - nil 

oancjUdissima, Mill, var. paniculata, 67 - 30 - nil 

-L’Herib. 


Alfred J: Ewart: 


odd 

d 

•1 

PJ 

t 

O O 0 


o S 

CQ pL 


n3 TS 'TS 

nS 

.2 ^ 

.i^ 

<1 <4 <1 

■< 


<1 


t I I I I t I I I I » I I I i ■ • I 


OOOOC^OC^C^OJO 


OOCOCX)OJ> 
1£5 O CO OO O rH 


Xr-iaiOiCOiQlOCCOlO gOCMf^Di>-OxoiO 
COj-IrHi— llOr-<JOr-llO.<0 ScOO'^^^ i-< 


I I I I f I I I 


S S 

+3 ^ an P 

^sarss. 

3^. -a a a ^ ^ .-s .-g ; 

> a ns PTSTJ* 
‘§D r§ 

o o 
O O 


tuberosa, D.C.jVar. cava, S. and K. 15 -1000 - nil - 

ditto ^ - 17 - 200 - nil - 

Corylus Avellana, L. . _ _ gome - D. Aftfer 90 days floating on sea water. 

rostrata, Ait. - 67 - 10 - nil - 

Cosmos lutea, B. C. - fresh - - nil - Berkeley, After 30 days in sea water. 



Years No. of Per cent, 

old. Seeds. Qerm. 

Cotoneast&r bacillaris, Wall. - 50 - 16 - nil 

buxifolia, Wall. - 50 - 22 - nil 

bnxifolia, Wall, var. affinia, D. 0. - 50 - 14 - nil 
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ditto - 1 - - many * In nature. Crocker, 

ditto - 2 - - few - In nature. Crocker, 

ditto - 37 - 30 - nil - Endocarp filed nearly tlirougli. 

ditto *• 37 " 25 - nil - Endocarp cracked. 
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insignis, Bailey. - 10 - 20 - nil - 

Cryptostylis longifolia, R. Br. - 57 -1000 - nil - 

Cucumis Anguri% L. (W. India Gherkin). 6 - 100* - 50 - Vilmorin. - Limit over 7 yrs, 

Melo, L. ^©lon). . - _ some - Berkeley. After 30 days in sea water, 

ditto - 1 - 96.5*- 97 - Duvel. 



Longevity oj Seeds. 


55 


g 

« 


OQ ZO 

S-* t~> 

o o 




q fl 
•S ‘C 
o o 

s s 


a 


psq 


dd-g-S g 

^'Slai 

*5 

. j • »-i o 

<5 <}>►}> Ph 


^ V 

«3 if 


ee 


cS 


igSig® -sg 

Oo'o2o^ . r-v 

’112 §1f2.« s® 

i-T d ^ ^ P^^:s 

05 

10 

-►» 

ii ?.‘=.i'^fefe:i 

eo 0 

[a 


■§ *-S 

»:J7t K_'| '5:r KJ^ T . « 

• 4 ^ 

K 


J^I— ^ 
I-I 00 ^ g» 

.S .S -S ^ .S S £ «' 

C 50 -<J'^ 0."^100 pJO 

i.i-.ijssi ri 


I 5 rs -i< e c 
Zt q y 5 iQ 


, © QJ rti 

7^5:7500 arqoo goo dOOor73rgrqorq-»-< 

d qtoio § di£ 5 W 3 giqio wiooio d d d»q a *3 


jjc 

042 ^ ^ * 

«o 2 S 2 

Is® 2® 2 


3 lt * 

oooo 

cq O O 


* afs 

0 o o 
I— I o o 


. o o < 
o o < 


♦ 

o 02 o 

O CO 10 


2 J . 


00 

S'© f-H 10 10 O 

J^o 


‘I 

d 

IZ} 


05 

§ 

O 

Z) 

O . 


^ .a 

lOOOOiOCOOO.S SR <0 


s g< 

«M 


[ o ri ^ iO I -4 o O 


d'S 
rW 


coo 


S 2 

c 

a .S 
od 

j j “I „- 


a 

S 

o 

a 

rP. 


® as — 

s>* S 

^^-§1 


I 

i I 

|l 

- 'd 


^ "^d d 


gS. . 


^ 0 ^ 
?3 ^ ^ S 


-'S'SsSgoooooo 

*S^ S'-a «;£p§ 2 rS^sssssss 

|«^<S dUa».' 5''0 a 

§ 

q 

a 




•56 


Alfred, 'J. Ewart: 


§ 

O 

S-t 

o 

pH 


O 


r§ 


O 


© 


O 

ai 


Ph 

© 

. © 

' re 

5 

pq 


© 

g 

fi- 


;h 

© 

a< 

.CO, 

8 

nd 

S 

ft 


I 

■p 


© 

TJ 


-g^ Oiooqcfl cqcQoo 

g:s rd P P rS rP 173 .Ti od od wd ^ P n;! C'i P P : 

S^flppsasp -^ppSp ‘S^pp 

« C 5 • 


CO 00 


®’|”0 00 ^‘^ 00 cq 00000 oo 0^0 o o o o 

oS-<MxiHOiOOO<No7r-IJ»POOoOO OOOCNO-sJ<r-toqi 
COUOcO I-H COCD(N»-r<'rH 




OOOOOiOi>-r-iooO cO'a>. OS- t^h c3 xd «b Oi CO t-*- 1 © 

rH r-H Ifll 1 — <"lf3 r-H . -Ift IQ J— ( • iO ' iO lO i-H 



. 

SPh 

S'® 

• ^ § : 
pS § • ■■ 

^.S - 
p« 5 k . 

t.* > S 
'w* « S’ fiL, 

g-S’P.a^,^ ^ 

> ^ © S ^ 

I 

o 


© 

rS 

‘© 

a 

,i 


» o o o _ 

■ij • -M -M rm 



^ ^ 2 § fP '-3 

5 5 g “ g 

iSrg^Srl S a rt 

fT^j pq rg 0 '»t 3 Ph © 

o a 




p^’sicum, Mill. 

Cynara Cardunculus, L. (Cardoon). - 7 - 100* - 50 Vilmorin. Ext. limit, 9 yrs. 

ditto - 16 - - nil^ - Giglioli. In hydrogen, 

ditto - 6 - 100* - 50 - Vilmorin. Ext. limit, 10 yrs. 



Longevity, of Seeds. 
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Patnc^oiiium ausfcraie, Salisb. 

ansttale, SaJisb., var. jmmilum. 
stellatum, Thnill. 



Years No. of Per cent 
old. >Secds. Genii. 

Danthonia bipartita, F. v. M. - 18 - 150 - nil 

ditto - 57 - 100 - nil 

decujpbeos, D. C. - 64 - 114 - nil 
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Carota^ L. - 20? - - few - Peter. Supp. time in soil, 

ditto - 36? - - few - Peter. Supp. time in soil. 

Daviesia oordata, Sm. ^ 67 - 150 - 1.3 - 98 sw. and 2 germ, only after sand-] 

Gorymbosa, Sm., var. virgata. - 55 - 15 - nil - All m, in water. 



Years No. of Per cent. 

» old. Seeds. Germ. 

orenulata, Turcz., var. parviflora. 18 - 17 - • 59 - In anid 3 hr. 

ditto - 18 - 15 - 33 - Sw. in waiter. 

Delphinium Consolida, Linn. - 50 - 92 - nil - ^ 


Longevity of Seeds, 
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Discaria australis. Hook. - 55 - 45 - nil - 

Distichlis maritima, Rafin. - 57 - 200 - nil 

Diuris sulphureai, R. Br. - 57 - 800 - * nil - 

Doubtful recsord, siuce, according’ to Kew Index, the plant was only described (Mem. Torr. Bot. Club, vi., 25), at a much later date. 



Years No of Percent, 

old Suds Qeriu. 

Dodonaea attenuata, A. Ouiin., var. Preis- 57 - 100 - nil 
siana, Miq. 

ditto - 50 - 28 - nil 
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Drymophila cyanocarpa, R* Br. 50 - 20 - nil - 

Duboisia myoporoides, R. Br. - 10 - 70 - 1.4 - 

ditto - 15 - 120 - nil - 



62 


Alfred J. Ewaii, : 


<D 

T3 


9^ ^ 

. P 

i i<5 

-M d 

O 

-P O 

o' -d-S^ 

® J5 ® 00 OQ 

^ 'O 

. O . o 6 
’< ]2i <JoO 


95 

tUD 

08 

CI4 

3 


c 

s 

$ 


o 


^3 


bO 

.9 

3 

■g 

o 

4J 

'S 




s 


®§r7diTHr3JnHr3lr7HrrHr73r3|'~^oo r^J nij 174 

2§ Pi ’a fl *p: ' rt ‘pi fl '5 'c3 ‘3 ’f=i ’pi 

ojCU 


S rS :74 .7:4 «?<i -tj 

g 3 Cl r-l p 


.•S o o o o o o ic 

j| ® CN cq CO O O C5I 


e 

cq 


cq O o 

CO CQ <M 


F ® ® 

a20ioi>-'^Jt>-»oOOiio ^ £3-1— cqOJ>- Sxoiooqoooo 

gCqi-lrH r-l 


O o O O o 
00 cq o t- 

r-( lO rH 

i I I I I I 

d 


i 

*0 

d 

o 


1= ■ 

►-3 -g 

r§ 

^ gw S 

‘sfl nx 
s B 0 % 

^ § d 

og ^ ® 

"S 3 

ej o O « 

s g.g.'i 

AWQpc] 


a 

.■s 

15 

w 

- a J - 

a a - a 
1*^ Sj-S 

1 a s 

§SSc8r? 

11.2 |)S "S 

2P ® i> a3 9-* 

O Q. ^ P Sj P ^ 

e- “ fl ^ * 5 

2 2s 5 S 

.S 0 .3 g- ° 

•i '3.2 

PcIHEc] Pcl|2| 



coracana, Gaertn. - 10 -1000 - nil - 

ditto - 15 20 - nil *- A. de C. 

indica, Gaertn. - 1-78*- 75- Duvel. Buried in soil ; all died. 

oligostachya. Link. - 45 - 500 - nil - 

strictaj, Roxb. - 13 - 400 - nil - Sand-p. 
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obtusifolia, Sm. - 24 - 84 - nil - 

ditto - 67 - 300 - nil - 

EpaJtea auatralis. Leas. 57 - 100 - nil - 

Ephedra distaohya, Linn. - - . some - Mart. After 93 days 11. on sea water. 



Alfred J. Ewart : 
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ditto - 57 - 100 - nil - 

pilosa, Beauv., var. parviflora, - 54 - 500 - nil - 

ditto - 15 - 20 - nil - A. de C. 

ditto - 15 20 - nil - A. de C. 

Ercilla volubilisj A. Juss. - 50 - 26 - nil - 



Years No. of Per cent, 

old. Seeds Germ. 

Eremophila bignoniflora, F. v. M. - 47 - 50 - nil - 

polyclada, P. v. M. - 57 - 100 - nil - 

Eriantbus strictus, Baldw. - 15 - 20 - nil - A. de C. 


Longevity of Seeds. 
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meianostigma. 

ditto, var. pimpiiie]laefolium,Sibth. 15 - 20 - nil - A. de C. 

maiitimum, Sm. - 57 - 52 - nil - 

laoiniatiini, Willd, var. pulverU' 15 • 20 - nil - A. de C. 

lentem. 



Years No. of Per cent, 

old. Seeds. Germ. 

moschatum, L. Herit. - 38 - 125 - nil 

ditto - 55 - 130 - nil 

ditto - 59 - 120 - nil 
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linarifolia, Pers., va.r. littoralis. - 56 -- 210 - nil - 

ramosissima, Pers., var. pulchella. 37 -1500 - nil - 

ditto - 57 - 250 - nil - 

Erythrina indica, Lam. - 8 - 44 - 48 - Sw. after filing. 

6 - nil - Sw. in water. 



Yeara No. of Per cent, 

old. Sccda. Germ. 

ditto -32 - 63 - after 3 hr. in acid. 

Vespertilio, Benth. - 16 - 20 - 25 - After 3 hr, in acid, 

thronium Dens-can is, L. - 3 - 100 - nil - Air dried. 


Longevity oj Seeds, 
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Eucalyptus obliqua, L. Herit. - fresh - 200 - 68 - Des. 66 days at 37 deg. 
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ditto - 16 -10,000 - 7.6 - 

rostratai, Soh. - 7 -1000 - 28.6 - 

ditto - 10 -8000 - 8.3 - 

ditto - 37 -2000 - 6.1- 

ditto - 60 - 220 - nil - 
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Years No. of Per eent 
old. Seeds. Germ. 

Euphorbiaceae - 25 - - nil - Becquerel. 

Euphorbia Chamajesyce, L. - 15 - 20 - nil - A. de C. 

ditto - 57 - 88 - nil • 
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platyphyllus, L. - 60 - 32 - nil - 

T^rraoina, L. - 15 - 20 - nU - A. do C. 

Euphrasia alpdna, E. Br, - 57 - 50 - nil - 

Bustrephus latifolius, E. Br., var. Brownii, 10 - 82 - nil - 
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ditto - 4.5? ^ . few - Peter. Supp. time buried, 

ditto - 50 - 250 - nil - 

FLavoria Contrayerba, Pers. ~ 15 - 20 - nil - A. do C. 



Years No. of Percent, 

old. Seeds. Germ. 

repanda, Laig. - 15 -.20 - nil - A. de C. 

Flindersia australis, R. Br. - 12 - 30 - 3.3 - 

ditto - 25 - 38 - nil - 


74 


Alfred J, Ewart 


poo 
bjD bO bo 

CO ^ 

^ Qh Ph 
Ph P-t 
p p p 

zacam 


u u u 

O O O) 

Ph 


£ ^ t 


. p fe 

^ (5 


, P S ^ ^ ^ {? fe ^ .73 fe rs rp rzj 73 

gip 2 jrjio PI jp.fl-jo P^jtgpplpp PP 


ooooo^ooo 

OlQ00oOo»^OO 


• ' >K ' ' 

xp 

o O 05 IP o 
o <M cq o 

C<) C<l 


rP C*. (?>-. <5-. 

g-5HOrH-^C?q-.^XaCOrHl£5<;0010r>.00'XPi— too 

^ ^ rHcOCQxHXPCOOiOr-l lOCO 


O CO 

M ^ 


SoS 155 5555 
! S .-s -3 .-s -3 .-a S ; 

'Pna >'rJ |>TJ,g'0'0n3n3»3'^' 




Fumaria densiflora, var. micrantha, D. C. 56 
ofl5oinalis, L. - 18 

parviflora, Lam. - 55 


Longevity of Seeds. 
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pilosa, L. - 50 - 18 - nil - 

radiata, Scop. - 50 - 7 - nil - 

Spachiana, Webb. - 51 - 82 - 2.4 - Sw. after long soaking, 

ditto - 88 - 20 - nil - 

virgata, Link, - 50 - 6 - nil - 



Years No. of Per cent, 
old. Seeds. Germ. 

Gentiana aisolepiad&a, Lina. - 15 20 - nil - A. de C. 

montana, Forst, f. - 53 - 125 - nil - 

Geoc?ooous pusillns, J, Drum. - 10 - 100 - nil - 
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Years No. of Per cent, 

old. Seeds. Oerm. 

ditto - 18 - 100 - nil - 

tricolor, Benth. - - - nil - Berkeley. After 30 days in sea water. 

Ginkgo biloba, Linn. - - - some - Maa*t. After 45 days floating on seji 
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Goodia lotifolia, Salisb. - 8 - 50 ~ 84-2 hr, in acid, 10 aw. in Avatex% 9 germ. ; 

after a second 2 hr. in acid 40 sw. and 
32 germ. 
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old. HcwIh. Germ. 

Grindelia squarroaa, Dunal. 1 • 2*a* - 41 - Duvel. Buried deeply, 42 per cent germ. 

Guizotia abyssinica, Gass., var. oleifera. - 13 - 200 - nil - 

ditto - 47 - 30 - nil - 


Longevity of Seeds. 
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sailigna, Knight. 
gubsulcata, Meissn. 
ulieina, R. Br. 

ulicina, R. Br., var. carinata. 



undulata, R. Bi\ 
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Helianthemum eanadense, Michx. - GT - 200 

glaucum, Pers., var. croceum. - 50 - 11 

guttaitum, Mill. - 50 - 400 

oelandicum, Wahlenb., var. mari- 50 - 30 

folium, Bess, 



Years No. of Per cen 
old. Seeds. Germ. 

polifolium, D. C., var. hyssopi- 50 - 15 - nil 

folium, Tenore. 

ditto, var. ro&eum. - 50 •* 12 - nil 


Longevity of Seeds. 
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ditto - 57 - 850 

lucidum, Henckel. - 10 - 800 

pliolidotum, F. v. M. - 57 -1000 

roticulatum, Less. - 57 - 250 



Years No» of Per cent, 

old. Sccdb Genu. 

seonipapposum, DC. - 57 - 220 - nil 

subulifolinm, Harv. - 6 - 100 - 44 

ditto - 22 “ 100 - nil 
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Geirardu, Harv. - 16 - 56 - nil - All sw. in water, 

hyssopifelia, L. - 46 - 120 - nil - 

Handersoiiii, Harv, -12* 68- 2 - Sw. in water. 

Herniaria glabra, L. - 55 - 140 - nil - 
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old. Seeds. Germ. 
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Hesperls fragrans, Pisch. - 50 - 20 - nil - 

Hibiscus brachysiphoniiis, F. v. M. - 57 - 25 - nil - 
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ditto - IS - 250 - nil - 

ditto - 45? - - few - Peter. Supp. time buried, 

ditto - 54 - 150 - nil - 

mollis, L. 57 “ 150 - nil - 



Years No. of Per cent. ' 
old. Seeds. Germ. 

Holoateuin umbellatum, Linn. - 12 - 180 - nil - 

ditto - 36? - - few - Peter. Siipp. time in soil. 

Homalanthiis Leschenaultianus, A. Juss. - 57 - 15 - nil - 
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Years No. of Per cent, 

old. Sfwls. Germ. 

Hypochoeris radicata, Linn. 14 - 250 - nil - 

ditto - 18? - - few - PeteP. Supp. age in soil, 

ditto - 23 - 140 - nil - 
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Years No. of Per cent 

old. Seeds. Germ. 
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tinotoria, Linn. (Indigo). ■ 9 - 250 - 2 - 

ditto • - 6 - 500 ^ 3 - 
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Years No. of Per cent 

old. Seeds. Germ 

Isiolaena tomentosa, Soiid. and Muell. • 67 - 320 - nil - 

Ixodia achilleoides, Ait., var. alata. 57 - 100 - nil 

Jacksonia compressn, Turcz. - 67 - 50 • nil - Sw.-in waiter. 
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Lanta,na involucrata, Linn. 

mista, Linn., var. mixta, Hort. 
Sellowiama, Link, and Otto. 


Longevity of Seeds. 


97 


1—4 ■ 02 

•S o 

© - CO 
tJD u • 

■s. o 





•S 'g t. 

D* 


■ © ' 

- s iS ci 

*t3 


c» cn 


if 

u a> 

rji} r~* 

f— * 

’fl 'S ‘3 ■ 

*3 '3 

®o 

1 1 < 

1 1 


o I— 1 CO 

lO o 

o g 

051 rH rH 

lO Id 

Jzjw 

> 1 I 

c<» 

2^. 

IQ O CO 

O CO 

1° 

1— ( lO 

tH 


! .05 .0^ g .o: 


O O O CO <M ib Ir- 00 

-rUr-k i£5 


lOlOr-JHSxOlQCQiO 


.1 « 

- - oT S 

■OQ ® 53 fl 

i b b.2 I 

S i^-ES 

i-^:a3ai 


8 


5itto ^ i 4 6 - 37 - nil - . All b \ v , in water. 

Oohrus, D. C. - 46 - 16 - nil - All sw, in water, 

odoratiis, Linn. * 50 - 12 - nil - 

palustris, L.^ var, graminifolius, 20 - 66 • nil - Sw. in Avater. 



98 


Alfred J, Eimrt: 




.s 

d 

si . .S 
•5:0 . 

03 

d 

o 

S 

'S 

S ® 1 
B’m ^ 

Q 

•»H 

T3 

> 

<5 


0: 



. S 

S ^ 00 
PQ *-» »~i CZ2 c<i 


fc'O § 

s a r 

^ <15 

0{> pq 


i i s *s % 

aSc 


O "-* — I --I , ^ I OJ 

r-4 •!-( aiH •»-( rr^ s3 00 


CD • . flj 

a ooj^ruJrTir^rSo S'— f,--r,-H 
^ fl 54 fl xo S *g *g *3 *g *2 

“ .05 


0<M o 

o g O *>. 05 

J5 OQ 1— ( 


OO00<-;>^ 

O<Mc00^O5tH'^-SoS§m § 


‘ »0 O HO 

.jSo 


id iQ IQ «— « l£5 i,--. o »— i rH iO iO JO 


H-I 

O. ^ 

^4 I §^d ^ 

g'l gSQ S 

■itriii 

® > 2 ' 

"S ® 

w ^ 


^ -^11 i-y ' 

£ I-? s ShP* 

_o ^ « tJ (f g^.a"- 

' « III 1 1 2 -il 1 5 ^ 3 § J I ' 

£^^>3 "S,^ ^ ^ 5 ® § is 1 


? c ® 
0 a> S 
I-? j j 


6soui6nta., Moeaoh,, var majus, - 50 - 41 
esculenta, Moenoh.^ var. minus. - 50 - 26 
Leoniirus Cardiaca, L i - 15 -1000 

T . - 50 - 108 

Leontodon hispidus, L. - 14 - 200 



VeatB Ho. of Por cent, 
old. Sefids. Gem. 

ditto - 36? - - few - Peter Supp. time in soil, 

ditto - 38 - 65 - nil 

Lepidium campestre, Ait. - 12 - - nil - Nobbe. 


Longevity of Seeds, 


99 


.Is « 


<D >£3 l£5 ’ 

I U » ' 

p p p* cc ■ 


ft 

i 8 & 

% i:4 




o ^ 

1-1 (M 


-«!H10OO00OOOO<NO<d1> 

CO'idiCMOcOOr-ir-lOOOOr-tlO 
rH Cq rH (jq C 5 ' r-l r-< 


o c e o o 
OD O- o O O 


r-»xOCOOiO<OiQO'THtCi»OiO'«i<iO»0?0 £ 
CO ■£{ 


^ ^ ^ ^ ^ 
s S g s 

.Vi .H 


r 03 

p* J "i, § 

p-s 8 

cS s S P ^ 

-e P S 0 © 




oooo_oo PooSrzl 

!•§ 


^ ^ S ^ S p«Ei2 2^^ 


j|lli|ii|i.ll 



100 


Alfred J. Ewart 



O Q Q O 


3 S O o O <a;:> 
is 05 00 O A 


t— t o rz} 

■g.l£3 *3 - P? 


‘fl *3 ‘rt ‘pi '3 *3 ‘pi ‘pi ‘pj *3 'S *3 


.'g o o o o 

;|,g rH - 


o ® o o io o 

t-H O JtO CO 00 
i—l oq 


ooocqoo'^oo 

OiOOOOOO-^OOOO- 
•cq <M T-» rH o CM O 
r-4 CM 


Sts cm cm cm cm 

^■3 


CM^Oi-Jt^Jb- 
i— I iC lO 1C5 


xQiOXO-iO>— liOiOkOlQ 


a 


T3 

PI 

cs3 

& 


. ri4 

§ §■ 

gw 


.+* ^ 4^ 4> 

rS ^ ?3 


es O •* 

u H 

o o o o cs 2 ^ 

^ ^4s g. 

-1:^ .t? .-S ,^2 <=8 &• 

n3 ns ^ I I 

rz5 -S 
Cu 

o O 

h:3 


Ol 


a 

02 


93 

Pi 

<U 

O 




a - 
“ I (K J 

. 1^-11 

B tB 

JS-g si 


S 


•e 43 ! 

£• 

1 -^ 


02 

O 

-<-> 

&. 

CD 


i 

fl S . a 

i-3 § I 

■g 'o ffl 3 

« Oh O O 

•rtj'" 

. 2 R'g, 

pin 


§‘s. 

02 


ditto - 57 - lOd 

pubescens, Lam., var. lanigerum. 50 - 280 

ditto - 54 - 500 

rupestre, Hook, f, - 57 -1000 



Lovgevity of Seeds. 


101 


ns 

0 


a B 
s § 

be bo 

d) 
o d> 

f— i 

B B 

o o 

C3 O 


rt 

o o 

B B 

c«i eo 


I, 


^3 

2' 

’C 

S3 


<D 

5 

Cl 


I 

w 


o 

PT 


y ^ ^ ^ § 

-1^ +? -e ^ 

08 p8 C3 CS ^ 

^ ^ ^ ^ 


ra 

'q 


u 

A 


Q »*+♦ 


fl PI fl flr^ 

.(-» •»-• .W *i-t © 

S-» 


cs 

i I S I g l-S'a 

}:=IS:3 p 3S:3 g ^ 
I -< <i PQ eZ} 05 


o 


© 

*T3 


11*111 


.' 73 : 31 : 74 ^ 3 :=! Soie?ir 3 ?r 35 r=r 3 : 3 !'=!r 73 : 73 : 74 : 74 r:i 


^*1 o o o >o o »ci^ 


5 “ Q 

52102 3 


lO O 


C!| o O 

00 <M O ■ 


•P^OOO<NOO!I'<*<<MOOJO 
.i-tOOC^COCOCp(?q<MJr5kOiOC^ 
1-1 (N 


k 


_ O «0 o iO rH 

•g rH 1-H ^ kO iO 


^ 3C- iO (M O O 00 
O T-< CO 1-1 


-O SO 

aOi— »sosOsososO'ti<'^i4soiO 


O 

fe’ 

B 

ps 


© 

2^ 


O 

fe 




w 


-iS 

s 

*& 

03 


8 

pp 


SiSig 

to ” 




§ 

© ©. 

® § 


gig 55 

55 n3 


© 

S3 

C3 

_ 'w; 

.14 o3 

'PS o 


c8 'bT 

1 « 
Oh '73 
® 2 
o 


p . PP 

5 mp4 
. 2 p4 2*' 


44 O 
rO Pi 

o :=j 




^ > 


^w.m 


3.2 l-l S'! 
0=0^ 


CS.2 

5 .S g 'S 5 cS 

.M .a 44 


S3 § ^ .S i| 




'5 p 4, 

<i g" I 

’.g,-|J 

§ ^ "o 

■3-3 S 

§§J 



Alfred J. Ewart : 


■g . , «j) 

|| assart Baa 

I I I 1 I I I I I I I I I I I I I I I t I t 

00015* 'o OOOOO ocqcq^o ^ooo 

og<jC|0<Mi-H 00 1£50<M<M O'«i<-t^00xn OiOOCicO' 

bra^ « I r<i 


t 1 I i t 


*3*eir*c0»£30i00 001:*00<MO»-<1 

©*5 iO rHlQCMlO OQlOlOrHCqiOOJ 


rj— tcOOlOOCOO 
■ O J-H CS CQ CM iQ 


®=S'J 

£ 

s!i 

I® I 

°5 « 


+S -*3 35 1^ 

^ US ns **"* 


90 oSt Q 

d 3 5 
5»D bo:^ 


95 .-t* .-3 63 .t2 .15 .15 

a w ji> c8 

^03 *5^ 

P B 2 ^ 

« a a a 


^ gw 

‘ r a 

S " ■ --3 

^'•2 2 S 

§)55-s |3 

a 

■ 3 

fl 


I |Jl ^ ^ 1-? 


ditto . - 57 - 93 - nil - 

austriaoum, L. . - 54 - 30 - nil - 

catharticuin, Linn. - 24 - 47 . - nil - 

ditto -32?- - some - Peter. Supp. age in gi*ound. 



yeaiB Ko. of Percent, 

old. Seeds. Germ. 

ditto - 45? - - few • Peter. Supp. time burifed, 

ditto - 46 ? - - few - Peter. Supp. time buried, 

ditto - 69 - 72 - nil - 


Lmigevity of Seeds. 


103 


as 

fe 


O 




o 

zL 


ZC 


a 

<1 




<D 

-*3 4-» 
flS 03 cj 
^ ^ ^ 
d d d 

O (D Q> 
XXI 02 02 

s:{ P3 p} 


4 -> eS 
$ ^ 


"TS *13 

00 
»— I CM 

$1 F-i 

o o o 


^ P! 
P a 

8 = 


&-S. 


'5 

S cJ 

.W’3 

>» s’ 

rQ 

■ 13' ci 

i H P fl . 






P S 




^ 


:% 

r ^ 

‘ 1 C 5 rH 

3 C3 S o 

4-> 

i r-» <1 


. w - ^ 

SS P 

GS Lrf 

P ^ o O 
be 

5 a P O 

c S 

no * 

cs z 

oo.a'® 

„.'s- a «• 

^ s ss ?:§:§;§ 

^ ^ ^ o o o 


^rp STiniirppS fe’-Jrpocorp.^cMOr-ir^jr^jcooS-sH 

._C;a| 3 PrtP® POCCfl^i>.C^ PPOO^^rH 




0 0-^0 

30 lo 00 CO 


,OOOOOOOOOcO 

oooooooaoo 


o o 

O M3 


XO 03 o CO 

>-i ^ iO CX) 


^P 3 ^.£ 3 P 3 p 3 PS ^ 

gggSSSS^i'^2 

tp «« 'fM 4 h 


'O 

p 

cS 

Spi 


CJ 


i I 

Sj s § 

no j 4 J> pj 


P >-53 

s g 

C3 P 

^.1-4 

.S s' 

^ i 

s"! 

S-S 


® So'o^o oooooooo ooo 

P 2 U 4.9 4.9 4.3 43 43 431 43 

■1-; >4 rt .-1 CD ^ 43 a -I-I .f-t »iHf .r4 .pH .f-l .i-( .|~t .»-t . 1-4 .ft .rH 

TS be P P PUTS 03 


000 

4 ^ 49 4.9 

49 49 49 
• r-* •rH 

no *0 n 3 



Years No. of Porjoent 

old. Seeds. Germ. 


1.04 


Alfred J. E'waH 


tc 

a; 


=3 

O 

rn 

& 


o 

o 


o 

*0 
. o 

a 


d 

. dd ■ 

d- 

oo 

© 

.© © 

© 

© ® 

rd 

■ T3 'd 

ra 

TJ TS 

< 



<4 




^ 

S P5 d ^ ® 

>■ ^ 




C<1 o o 

Id 00 


o o 

00 o 

r-l O 

9? 


•o o 

Id o 

>-H CM 


i-< o 

^ lO 


O 

2o 


O o 

CO Oi 


o o 

CM CM 


I O «o Id -id CO 

» Id to r-C »— I 


o o 

Id Id 


Id o 

Id Id 


o 

Id Id 


o r- 

r-H Id 


Id ] 
CD Id : 


) Id 
i id 


Q 

d 

. ^ 

^ « -I* 

cci a Vi 
rd cs 

^ is fl 

d ^ on 

.S S d 

d u ^£s3-B 

^ S 'S ^ a, d' ^ 

US .« 

233^ 


03 OQ 


« 03 

o3 ^ 

OQ 

o *•' 
'2 

fcOTS 


D 

3 5 

3 - 

M s 
« 

^ s 

os 

0 

1 O 

I s 

a» 


A 

-- 

a'Si=^ 

S d 

03 Sd -4A 

^ 

0 o J> 

o3 ^ O 

1 

bo 
o 

a 


© 

d 

d 

© 


i 


' a i4 J a 
■g £■ .S 
• ii M 
.3 i i a J 

5:< SiL, ^ © 

d d(4_) nu 

A 8 
g.3 
'S'o 
Ah3 


Lomatia silaifolia, R. Br. - 12 - 80 

Lonas inodora, Gaertn. - 50 - 240 

Lonicera Caprifolium, L., vax. proliferum. 50 - 13 

sempervirens, Linn. - 50 - 14 



Longevity of Seeds. 


168 


U ■ 


■S 

5 


o 


0 

m 


•+■» 

o 


a 

i 

OQ 

O 

T3 

& 

© 

o ."g 
4-r 

*5^ 
;S ^ 
-2 

"S 

m ^ 


o 


d 
<ii^ ^ 


o © 

eg sf 


fl « 
©. © 
o © 

® I 

a- a* 

00 


O O 

BO BC 

S' .S'' 

'TS 'TS 

00 ca 

cq lo; 


^ u 

SI © © 

•s "S 

■a S 

I § S 

•S -S-S 

oC » =0 
!>-» 2* ^ 
i^ “ n3 

^5S9 

I CO iO 


oq ’ 

<M ( 


) © 

;C 


I; g 
^ 
C+-I e,-( «4_( 

<1 -<J <5 


dCc 


^Srai7l^i72G<ir73rs5 fera^^oO'^nHr^ranlrS'^ojrri 

^©ap 3 fiac<iap 3 ©aa^®'* flapapoioa 

Scs «w 

A 


'".'i CO o xo 00 o CO o 

O o 05 CSI 1— I OO CO rH 

^02 ,-i 


c^oooococooooooo 

C^CMOj— ti005r-lO05C0OOj-H 


r ;4 CO rp 

,a CO 1-1 pj 


« V > 
CO ^ CO 


S*T 3 O -cH O O 00 o if- O 00 

w’o lOlOiaiQi— flOUOOCOrH 


lO lO CO CO o »o 

1 r-1 Jp J-H lo 


rO rP 

12 S © S S 

T— 1 lo r ?: lo 


o 

§ 


fe «* 


j f, 

■* p p I _ 

o Q © 

^ fiO 
‘a =3 " 

O p w 

r.c?g 

*3 ' § c§ 

O? ^ 3 ^ O T3 *53 

1l 

^ -p 

o o 


'S 


,h3 

a 0^ 

.3 ^ 


3 

i’ll 5 

■ 54 4:1 -M 


. ^ 
•p cs 
»p ^ 

tZ3 r 


rp ® 


'S 

Sm 


DO O 

P O 
© o 
S tiD 

>-» H ^ ^ ^ ^ -g 

o 
•T3 
P 
O 
' r4 


I 

p 

83 g 

P5 i 5 
a 


1 
1 j 


- 2 « 

0^ 2 a -3 «> 

p .s ^ « 

iS-S |j I sss 

c5 :P ST ±i .-iJ jt5 

DO *T3 

§ 

'I- 

J 


w •pH ^ 

’P3 ^ -illg rp 



106 


Alfred J. Ewart: 


IS ■+“’ 
5 «! 


g 


32 fio 


^ OS 

*uS 




QC 


as. 


O 

CO 


a> 

I 


aj 

r2 

o 


.S-.S-.S .3 .3 

o © o o ® 

be bJD fc£ &J 0 be 
c3 cS cS cj cs3 

^ ^ ^ ^ ^ 

{Hi Ph Oh Ph A 

P P S S P 

uimm ui ui 


Q} a} d) <9 ' 

P^''pL| fLi pH- 


d 

S ."3 

be o 


%0 be 
ca os 

P P 
P P 
d d 
02 02 


ai dj 

Ps P 


o 

bo 

<9 

d 

O 

I2i 


nd g: 
. d 

<5Q 


■** ^ id 

C • ^ . ©ft) , . " ‘ 

g S rd rdrd rd rd ^rd ?d rd‘*d'rd fe ^'d cife’dJd fe: ferdfdoo 'd-'d 

2 ® ddd®^'dd©dfldddS©gd©dd©Sddcs* 0 f 4 


'o T-i-tx> 

o g ^ lO »-» 

Jzico 


'00 "OO ■ 


■CO O'-O 
r-f o O 
lO 


co'co 


•00.0-05 o o 

id 05 'Tfi r-( 

»-( oq 


» pd . ' e—. IS— IS— e*- e»* ■ es- e— , . 

5»d O O O 5- O' o c<l o cO-.t- (MidCDiQOOC^caOO-id^OO 

^*3 iOidid^ VO id«— iidi-HC^cocQcc-^'0’cp<Mco04d»-< >did 

r-t 1— t 


03 

d 

o 

o 

o 


;^-Pi 

es-no 
>. d 

r-i 

^ be ' « 

d d 2S- 
® ot -d 


P5 


4id 

■ • 

fe O 

[2 


OB 


, -.S* „ - 

DO 00 Q. CQ , *ot 

S g g^2S ? 

.tJ § g*o.is.d d.t^ S s. 

T3 p m C4'0 T3 P’d H. > 


o -d 


od 

PP 


a> 9 , 


000000 * 0 ?^ O' o 
. 15.15 c O.^.^ 


p. ^ 

II 

ii, 

^ ^ d 


■g 


HS fi 
P ■ 

£"2 

o 

q=l *3 
P*^ 

§ s 

b 0 *> 


d 


o 

?>> 

h 4 - 



Longevity of Seeds. 


107 


<D 




-r4 2 ® ® 

* ■** cl S 

= -s .S »• 

fl eo _ 

CO ^ 3 

r-H ^ <S ® ' 

. -M niS Ti »Tj 

^ aq <a3 -g 
. ,»3. ^ 

■ d -g- g:<4 ^ ^ 

.'S S>5 fe’ 


.05 .S 
2- © 
bo 

eS'. 


00 


> 

« 


"d 
: » 

■T3 

d 

s 




’*;d/ 

d‘ 

nd 


0 

• 0 



t3 

'3- Jr- 

ai < 

■-■ -i 



oi 

03 

© 


§*“ 

^l- 


>vS 

© o 

©.r75 

pai> 


•XJ 


.S.S 

.co'eo 

•' s 

•+3 •+3 

CQ £;& 

<} -<j 


4S 

■If 

^•,® 

®o 


© ' © 
■■rf o § o fe :5* ci'rzi a : 
,a(?qi5ioSaJ>-fi5 



rd’rd'rd rd-rd.rd d o’rd o^^oo rd 
d d d d d .d .d 


0-1 : 

J75 3C 


O 


* 

OS tH- 
OS CO 


CM 

lO 


' O’o ‘00 CM O CO'O O O 
<N CM C9L.rH (M O <CD 

lO o 


* 

.O OQ 
O 1>- 


.o 




O 

lO r-< 


o 

03 


d5 

S 


a 

a 

a'§ 

is 

^ § 


Q 9 « 

s g| 

■* OB ;d 
3 © 

3 

H O 
o O 


<> CO O t** 
»0 rH o 


; lO lO O 30 t» lO r-i CO g 30 <M-0, b- 
{r-lOrSlOr- llOT-l'«f<rH ^ :30r-^r-<kC5 


*s 

S.i4 


> U 

j M i 

o .>•<-» 

<a dU.d HH 

•jg 2 'o 
d 43 2 .2 

9 M-S 

c3 S 05 43 
^ O d ••■♦ 
no 'u nd n3 © O^ >■ nd 


s. 

> 

■ P=3 


o o o o 

'4i 43 +3 4J 


►d e 

ii 

"3 

OD g 

' a’i 

d 


O os 

O-S 




•li; 

P- < 
d 1 
C .! 

O: 


^ O.tS 


J 'd 




CQ „ 

§ g 

^1 

© qB 


&..S5 




CD 

:S 

d 

.5 

*3. 

S' 


d o 

O 

o 

,*3, 

s- 


C® ^ 

'3 g > 

- ^'4 

2 ^ 

S r d 

d 5^ri- 
*dO . 

”5 d ^ 

•d3 
»d<d - 

dt' ^ 


'o 


3 

o 2 o o 

4^ « d ,4» 4* 


dt'r ® 4J, 43 4* 55 

« ^ ^ P3 


"o §•? 
3 cS 

sss 



108 


Alfred J, Ewart : 


. . , C 0 . . ^ 

;0 O O-S *2 004^4^ 

!0 ® O S' 2 

! T3 'V T3 =! ^ na T3 

i <5 <4 Q p 


®g p3«flflfliflc»ofli£5.3 3f3S*3 3£S’3'^ 
pa ^ S **-• xo 


<^o ocoooooo^ooo 

dglCSoq <NOC3I50C<IO'^OOC?IC<I 

1253(2 i-< r-l . ^ ^ ^ 


O 00 (M o o 

JO 00 CM o 
<M ■ ^ 


Sna <MOiOlOOM®t>-lOcCCSI X^<Oi£5l£5 

©•S '^i<}lQOr-l»Or-JJOr-H XQ Ci-lr-lr-l 

® CO ' . 


(M qo O O lO 

r-t 1— ( lO lO r— t T—^ 


OS 00 
o O S rt 
§: 

S*^ £*43.= 


rsfi3^ s 

jap3g», - 

5 +? o _r- 

3 " es3 'oQ « 

I ^ to ^ I =r 

3 ^ § I J J 

5 ^ g ’3 's 
s ^ 

3 03 o3 es 

I sag 


^ §h4^ 

S *3 © _g 
^ 13 g ^ 

® a 2 53 

.3 ^ pq 'S .2 
ci a 3 ts 
S'a’g fco'W'O 
.2 3 g 

43 5 r^ 

a a ® 

a as 


ditto - 51 - 80 - nil - 

ditto - 57 ♦ 32 - nil - All sw. in water. Unripe, 

lupulina, Linn. - 22 ? - - few - Peter. Supp. age in soil, 

ditto - 50 - 82 - nil - All sw. in water. 



Years No. of i ' 
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ditto - 50 - 12 - - Sw. after 1 hr. in acid. 
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sativa, L. (Lucerne). - - . some - Thuret. After 13 months floating on sea 
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Myoporum aouminatum, R. Br., 
mughainii, Benth. 
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Nothosoordum fragrans, Kunth. 
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ditto, var, angustifolius. - 54 - 15 - nil - 

ditto, var. dendroides. - 50 - 50 - nil - 

Pancratium maritimum, Linn. - - - * - some - Mart. After 45 days in sea water. 

Panicum, sp. - 50 - 48 - nil - ; 

avenaceum, H. B. and K. - 15 - 20 - nil - A. de C. 



Years No. of Per cent, 

old. Seeds. Oerm. 

capillary, Linn. - 15 - 20 - nil - A. de C. 

Cinis-galli, Linn. - 32 - 650 - nil - 

ditto - 57 - 100 - nil - 
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coccineus, Moc. and iSesse. (Scar- fresh - 100 - nil - Moisi 

let runner). 

lunatus, L. - 10 - 12 - nil - 

lunaftus, L. (Black pole). - 10 - ^25 - nil - 

lunatus, L. (Horticultural). - 10 - 5 - nil - 



Years No. of Per cent, 

old. Seeds. Oerixi. 

lunatus, L. (Biirpeos Dwarf). - 10 - 8 - ml - 

lunatiis, L. (Large white). - 10 - 7 - nil - 

mulfciflorus, Willd. - 12^ - - nil - Nobbe. 
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Yeara No. of Per cent, 
old. Seeds. ISenn. 

tenne. Schrad. - 15 - 20 - nil - A. de C. 

tuberosa, Linn. - 50 - 13 - nil - 

Plilox DrmuiiKnidii, Hook. - - - 3 - D. After 15 days in sea water. 
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Phytolacca, sp. . _ _ soiiio - Tliuret. After 13 m. 11. on sea water, 

decandra, L. - 15 - 20 - nil - A. de C. 

ditto, vnr. americana. - 1 - 40.5*- 88.5 - Duvel. Buried deeply, 80 per cent, 

dioica, L, - S - 80 - nil - 
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Veara No. of Per cent, 

old. Seeds. Germ. 

ditto - fresh - 100 - ^4-35 days in dry H and N. 

ditto - fresh - 100 - 16 - Des. 21 days at 37 deg. C. 

ditto - fresh - 100 - nil - Dos. 42 days at 37 deg. C. 
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PLantago albicans, L. - 63 - 88 

arenaria, Waldst. and Kit. - 41 - 100 

ditto - 70 - 50 

ditto - 73 - 200 



argentea, Cliaix., var. sericea. 
Browii, Rafin., var. carnosa. 
oiliafca, Deaf. 
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caespitosn., Forst. f., Tar* australis, 35 

ditto ' 37 

ditto - 67 

ditto - 57 



Years No. of Per eent. 

old. Seeds. Oemi. 

oompressa, L. - 14 - 460 - nil - 

ditto - 20? - “ few - Peter. Supp. ago m soil. 

n)emorali&, L. - 12 - 250 - nil - 
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ditto, var. Mitcliellii, Sond. - 57 - 450 - nil - 

rugata, Lal>ill. - 50 - 36 - nil - 

Poinciana regi^ Bb'j. - ' 9 *• 19 - 47.4 - Outer thin skin impermeable until filed. 

Poljrcarpaea Tenerififae, Lam. - 16 - 20 - nil - A. de C. 



Years No. of Per cent, 

old. Seeds. Genu. 

Polygala myrtifelia, Linn. * - 50 - 47 - nil 

polygama, Walt. - 67 - 52 - nil 

• Senega, Linn. - 67 - 100 - nil 
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pensylvanicmn, L. - 1 - - nil - Duvel. If buried, died, 
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Persicaria, L. - . 1 _ - nil - Duvel. If buried, died, 

ditto - 49 - 61 - nil - 
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Bubsessile, R. Br. 
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ditto - 30* - - nil - Becquerel. 

ditto - 32^ - - few - Peter. Supp. age in ground. 

ditto - 52 - 68 - nil - 

ditto - 100? - - many - Petor. Supp. age in soil. 



Years No. of Per cen . 
old. Seeds. Germ. 

veirna, Linn., var. pilosa, Kitt. « 50 - 88 - nil - 

Poterium canadense, A. Gray. - 16 - 20 - nil - A. de C. 

Sanguisiorba, L. (Garden-burnet). - 2 - 100* - 50 - Yilmorin. Ext. limit, 
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ditto - ]() - 25 - 8-1 hr. m acid. 

subuiuhellata, Hook. - 57 - 18 - nil - 

villosu, Wind. - IG - 5 - nil - Sw. in water. 

- 4:8 - 25 - In acid 2 hr. 

Pyrus arbutifolia, Linn. f. - 50 - 14: - nil - 



dill a, var. depressa, Liiidl. 
ditto, va.r. flnriliiinda, Liiidl 
ditto, var. pulK^iis, Lindl. 
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ditto- - 2 - 100 

lappaceuH, Hiii., var. niiiltiscapiis, 57 100 

Hook. f. 

ditto, var. piuipiiiel]ifoliu.s, Hook. 57 - 41 
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ditto " ” 80 - ml 

ditto * - 100? - ' - few - Peter. Supp. age in soil, 

ditto - 71 - 56 - nil 

ditto . 64 - 52 - nil - 

repens, L., var. pMlonifcis, Pursh, 50 - 25 - nil - 



1 ‘ivularis, B. aad S. 

ditto, var. glabrifolius, Hook. 

Boelera/tus, L. 
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Years No. of Per cent 

old. Seud.s. (lerui. 

lutea, L. - 66 - 200 - nil - 

ditto - 57 - 100 - nil - 

odorata, L. - 16 - ' 20 - nil - A. de C. 
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Yeare No. of Per eeiit. 
old. Seeila. Germ. 

Ricinus communis, L., var. afrioanus. - . - some •* Mart. After 93 cl. fl on sea water, 

communis, Linn. - fresh. - 100 - 40 - Des. days to 0.92 per cent. H^O. 

ditto - - - some - D. After 30 days in sea Avater. 
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ditto - 30 - 68 - nil - 

ditto • 30 - - nil - BecquereL 

ditto - 36? - - few - Peter. Supp. age in soil. 

ditto - 36? - - few - Peter. Supp. time in soil. 
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mniftroides, F, v. M. - 57 

ditto - 57 

Seleida ciliata, Miohx. • 67 

Sclerocarpus uniserialis, Bth. <fc Hook f. 50 



Years No. of Per cent, 

old. Seeds. Germ. 

Sclerolaeoiai biflom, R. Br, - 57 - 14 - nil 

diDontha, Btb, - 57 - 150 - nil 
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Years No. of Per cent, 

old. Seeds. Germ. 

ditto - 5 - - 26 - Nobbe. 

ditto - 2 - 100 - 48 - Hab^rlaadt. 

ditto •* 3 - 100 - nil - fcfaberlandt. 
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Years No. of Per cent, 

old. Seeds. tieriii. 

sylvaticus, Linn. - indef. - - some - Michalet. In soil, 

ditto - 12 r 500 - nil - 

ditto - 19 - 250 - nil - 
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Years No. of Per cent, 

old. Seeds. Germ. 
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ditto - 61 - 80 - nil 

ditto • - 61 - IM - nil 
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Sophia, L., var. persicum. - 16 - 20 - nil - A. de C. 

Btrictissimum, L. - 50 - 102 - nil - 

Thalianiim, J. Gay, - 18? - - few - Peter. Supp. age in soil, 

ditto - 59 - 100 - nil - 

ditto - 67 - 120 - nil T 



Berkeley. After 1 month in sea water. 
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veirticillaita, L. - 15 - 20 - nil • A. do 0. 

Bpilantkee Acuiella, Murr (Paa'a cress). - 5 - 100* - 50 - Vilmorin. Ext. Tiniit, 7 yrs. 

Spinaeia aleraa>6a, L. (Spinach). •- 5 - 100* - 50 - Vilmorin. Ext. limit, 7 yrs. 

ditto M - - many - D. After 70 days in sea water. 
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soboliferum, F. v, M. - 50 - 56 - ml - 

Styplielia adscendenB, R. Br. - 57 - 30 - nil - 

Suaeda australis, Moq. - 54 - 100 - nil - Sand-p. 

maritima, Dum. - 55 - 131 - nil - 

ditto • 15 - 20 - nil - A. dn f ■ 



^ears No. of Per cent, 
old. ScedH. Oenn. 

Subularia aquatica, L. - 6l - 90 - nil - 

Sutherlandia frutesoens, R. Br. - 50 - 60 - nil - 

Swadnsonai galogifolia, R. Br. - 12 12 - 8.3 - Sw. in water. 


Looigevity of Seeds. 


163 




'S 

<D 


i.2 

•S^ 


<02 


T5 

Cl 

C3 

O 


a> 

r-t rs rTi ^ 

pj fl Pi ^ 



^ ^ r-i rH O O ^ Oa CQ 

rH gocqcqcq 


<Ml0iC(10 s-HCQCQOiOlOiOlO'r-Hril iOOl 


r-5 2) E-l 

II. « 
^ i s 

S o'a 

ce § 


o 

^ . 
s ^ 

CL| ^ 




^ pQ 03 

;:s 9 ^ 

«r 


P > 


.g 


S d 

03 

13 

S § s' g 5 

4J g 

® ^ 03 « « S 

^ eg CO fiB ^ 

M ' 


:glS3s:5S3l •S.'bbj® ^ 

II It 

^1- 


O d 


d 


2:1 1-3 


0) 


? .d 
!:C “ 


Sb5b§3 

9 i.-e 

' d 

03 

I 


03 

rn 

oT 

9 

d 

B 

sa 

o 


d d 

t'° § 

s ' § 

I i 


12a 


leonis, Desf, 

officinale, 'Weber., var. erythroa- J - 86* - 87.6 - Duvel. Buried deeply 45 per cent 

permum, Andr. * w> i - 

officinale, Weber. (Dandelion). - 2 - 100* - 60 - Vilmorin. Ext .limit, 8 yrs. 
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Linn. 

oriental©, L, - 15 - 20 - nil • A, de C, 
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ditito - 61 - 62 - nil - 

ditto . 300 - . nil - Nobbo. Old Herb. 

^ perfoliatum, L. - 15 - 20 - nil - A. do C. 
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Years No. of Per cent, 

old. Seeds. (lerin. 

striatum, Ruiz, and Pa/v., var. 56 - 100 - nil - 

deoipiens. 

Trigonella caieamlea, Ser. - 15 - 20 - nil - A. de C. 
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Frospermuin Daleehaonpii, F, Schmidt. - 15 - 20 - nil - A. de C. 

Urtioacoae. - 25 - - nil - Becquerel. 

Urtica incisa, Poir. - 51 - 260 - nil - 

pilulifera, Linn. - 15 - 20 - nil - A. de C. 

ditto . 50 - 114 . nil - 



Years No. of Per cent, 

old. Seeds. Genu. 

urens, Linru - 69 - 100 - nil 

Utrioularia tilaoina, Griff. - 55 - 50 - nil 

Valeriand.la dentiita, PoUicli. - 12 - 220 - nil 
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ditto - 30 - - nil - Becquerel. 

Verbenaceae. - 25 - - nil - Becquerel. 

Veidiena. hastata, Linn. • 1 - 9* - 5 - DuveL Buried deeply, 14 per cent, 

officinalis, Linn. - 10 - lOO - nil - 

ditto 15 - 20 - nil - A. de G. 



Years No. of Per cent 
old. Seeds. Germ, 

urtioifolia, Linn. - 1 - 1.6 - nil - Duvel. Buried deeply, 26.6 pea- cent, 

ditto - 15 - 20 - nil - A. de C. 

Verbesina enoelioidefi, Bemth. and Hook. f. 19 - 60 - nil - 
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biflara, Desf. - 15 - 20 - nil - A. de C. 

bithynicHi, L. - 64 - 18 - nil - All &w. in water. 

Ervilia, Willd. - 15 - 20 - nil - A. de C. 

ditto - 54 - 100 - nil - All sw. in water. 



Years No. of Per een 
old. Seeds. Germ. 

Faba, L. (Broad-bean). - fresh - G - 33 - D. After 11 days in sea wale-r. 

. . fresh - G - nil - D. After 22 days in sea water. 

(jJtto - 6 - 100* - 50 - Vilmorin. Ext. limit, 10 jt-’s. 
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Watsonia aletroides, Ker. Grawl. 
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Yeai« No. ot Per cent 
old. Seeds. Germ. 
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GENERAL SUMMARY. 

The records of old seeds germinarting fall naturally into two 
groups — (1) .records where the seed is supposed to hare lain 
dormant in the soil, the latter having been undisturbed (presum- 
ably) ; and (2) authentic records of stored cr herbarium seeds. 
Even as regards the latter, some of the records seem to be in- 
correct (viz. Phaseqlus), the seeds possibly having been inserted 
at a later date or the labels misplaced. The' earliest complete 
r^ords are those of de Candolle (l.c.), who found that out of 368 
seeds kept dry in air for fourteen years only 17 retained a 
feeble germinative power, these including 5 out of 10 species of 
Malvaceae, 9 out of 45 species of Leguminosae, and 1 out of 30 
Labi£^ae. De Candolle did not specially investigate the hard 
seeds on the list, and hence overlooked the fact that some of 
them (Acacia^ Medicago and Trifolium) were probably germ- 
inabla.when softened. 

Taking these precautions in an elaborate form bj removing 
the integuments, sterilising and soaking, and keeping in moist 
sterile cotton wool, Becquerel considerably extended de Candolle's 
list, and found that 18 out of 90 leguminous seeds, those of 2 
species of Nelumhium^ of 1 Labiate and of 1 Malvaceae remained 
germinable for 25 to 80 years. The oldest germinable seed 
obtained by Becquerel were 3 species of Legupainosae 80 years 
old. 

The various old Herbarium records are quoted in the alphas 
betical list, but do not require special mention. In regard to the 
records of seeds supposed to have lain dormant in the soil, these 
appear to be quite worthless, not more than two or three per 
cent, being confirmed by the authentic records of de Candolle, 
Becquerel and myself. It might be argued that the seed might 
last longer in the soil than when dried in air, but Duvers com- 
parisons of the germination of seeds buried in soil for a year, 
with the same preserved dry in adr for a year, show that as a 
matter of fact the reverse is the case with all ordinary seeds. 
The only apparent exceptions appear to- be with those hard seeds, 
which Duvel seems not to have known how to treat to induce 
germination. . 
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The most complete set of soil records has been made by Peter 
(Z.C.), by noting the appearajice of plants in soil taken from 
forests of kno-wn age, without undergrowth, and in which the soil 
was supposed to have been undisturbed since the forest was 
planted. He found certain plants, mainly meadow and field 
weeds, continually appeared where a forest had covered meadow 
or field for 20 to 40 years, but mainly sylvan plants from, still 
older forests, and hence concluded that the seeds in question 
had lain dormant in the soil during the life of the forest. This 
evidence has been accepted even in Pfeffer’s Physiology, although 
the logic is childish in the extreme. In nearly every case, as can 
be seen from the lists, the seeds in question have a short duration 
of life, rarely exceeding five years, but they are all either small 
or readily dispersed by wind, or animals, thus reaching the forest 
land from neighbouring meadows, etc., and being covered more 
or less deeply by the activity of burrowing animals, ants, etc., 
or falling down cracks and burrows in the soil. K the matter 
were so simple as Peter imagines it to be, and these seeds were 
derived from the original vegetation prior to the forest, we should 
expect to find them more abundant some distance below the 
surface than on the latter itself. Those on the surface are mere 
apt to germinate and decay, and Duvel has shown that the more 
deeply buried seeds last longer. In addition, the humus from 40 
to 100 years of forestal growth would be sufficient to deeply 
cover the original' surface. On the other hand, if the soil is con- 
tinually receiving fresh supplies of seed from wind and water, or 
from the excrements, feet and bodies of birds and other animals, 
some of which seeds are buried from time to time by burrowing 
animals or washed down cracks, burrows or hole^ in the ground, 
we should naturally expect to find the surface rioher in seeds 
than the deeper layers. Peter found germinable seeds down to a 
depth of 32 cms. (1 foot), but. in only two cases were, a few more 
seeds found at 8-16 cms. (3-6 inches) than on the surface, and 
the number 24 to 32 cms. deep was from 3 to 20 times less, and 
never greater than in the surface layer. Peter’s observations are 
good evidence of the readiness of dispersal of certain seeds, but 
as evidence of their longevity are quite untrustworthy. They 
contain a grain of truth buried in a mass of inaccuracy. The 
game applies to all similar records of supposed old seed in soil 
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or under water being germinable, from the classical case of 
Mummy Wheat downwards. Here and there a long-lived seed 
has accidentally been hit upon, but in the great majority of cases 
the records are incorrect. 

The Conditions for Longevity, 

These are partly inherent in the seed itself, and partly due to 
the external conditions. As regards the latter, all observations 
agree that fairly oool, dry, airy conditions presearve seeds beat, 
while in the soil seeds last longer in the deeper layers than in the 
surface ones. Seeds with impermeable coats are less dependent 
on the external conditions than ordinary ones, and may resist 
immersal in poisons or poisonous gases for years when dry and 
unswollen. Such seeds are naturally also most likely to last 
longest in the soil. 

According to Fischer, however, the seeds of Sagittaria and 
similar plants may be kept under water for several years without 
losing the power of germination, and although the contents of 
the seed are moist. This is a far more remarkable fact than the 
long duration of certain seeds when dry, because in the former 
case there is a greater tendency to chemical change, and feeble 
respiration probably takes place. ^ 

A few seeds (Willows, etc.), are killed by air drying, and 
according to Poisson® seeds of Cacao begin to die 36 hours after 
drying outside the fruit. In the case of all ordinary seeds, the 
drier the seeds the longer they are likely to last, and this applies 
more especially to starchy seeds. 

The chief factor in longevity is the inherent character of the 
seed itself. In 1894* I showed that seeds capable of withstand- 
ing thorough drying assume a perfectly dormant condition in 
w’hich they do not respire and are not living, although they have 
a power of restoring life potential in them for a longer or shorter 
period of years. Similar conclusions were made by de Candolle^ 
who appears to have considered that all seeds^ if carefully dried 
and preserved, would retain an indefinitely prolonged power ^f 

1 Crocker (l.c.) has thrown considerable doubt on the conqpctness of viem 

2 Bulletin de la Soc, bot. de France, 1903, t. L, p. 337. 

3 Ewart, Trans. Liverpool Biol. Soa, 1894, vol. viii., p. 234. 

4 De Candolle, Archiv. d. Sci. phys. et nat: see also Nature, 1895, p; 3^ 
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germiz^adoDu .This is, howefver, incorrect, and according to 
Becqixerel, only those* seeds can preserve their vitality for long 
periods of time which are protected by thick coats impermeable 
to water and oxygen, and which have feebly oxidizable reserve 
materiads. This is, however, only a partial truth. It is a fact 
that “ starchy seeds last longer than oily ones, on the whole, but 
reference to the lists will show that many seeds containing appre- 
ciable quantities of oil are comparatively long lived (Myrtaceae, 
etc.) The truth is thait long-lived (macrobiotic) seeds have 
mainly been developed among the Leguminosae, an order charac- 
terised by its starchy reserve food materials. Many more or 
less endospermic Leguminous seeds {Melilotu.% Cassia, Cytisus^ 
Lotus tetragonolohus, etc.), are macrobiotic, though incapable of 
the same duration as the non-endospermic seeds of Goodia and 
Acacia. 


Longevity depends not on the food materials or seed coats, 
but upon how long the inert proteid molecules into which the 
living protoplasm disintegrates when drying, retain the molecular 
grouping which permits of their r^ombination to form the active 
protoplasmic molecule when the seed is moistened and supplied 
with oxygen. Chemical changes in the food materials might 
hasten the irrevocable disintegration which the slow process of 
time brings about, and in the same secondary manner the 
ch&rabter and structure of the integuments will be of importance. 
The property of longevity is an hereditary peculiarity inherent 
in ibe protoplasm of certain seeds, and developed by natural 
selection as an adaptation to special conditions of life. Accord- 
ing to Acton, samples of old wheat contained more soluble 
matter and less water than fresh wheat, while the diastatic and 
proteolytic ferments present in fresh wheat had entirely disap- 
pe^ed. This is, however, the result rather than - the cause of 
death, since as long as the power of reconstituting the Hving 
protoplasmic molecule is present, the powea: of reproducing fresh 
ferments is retained. 

Macrobiotic s^s are all seeds which show no special adapta- 
tions for dispersal. None are wind or water borne, and although 
some are . more or less accideptally,. distributed by animals, 


1 A full investigation of this question is in progress. 
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adhesive seeds or fruits are conspicuously absent amoncr them. 
They are, in fact, distributed in time instead of in space. Fall- 
ing to the ground beneath or close to the parent plant, a few 
are immediately germinable, but others only after long periods 
of years or after special actions have been brought to bear upon 
them. 

Although a few seeds (Phaseolus^ Triticum^ etc.) with readily 
permeable coats may retain their vitality for many years in 
dry air, true macrobiotic seeds, adapted for prolonged duration 
in the soil, are always possessed of more or less impermeable 
coats, and they do not swell and germinate until these coats 
have been softened. Hiltner- was the first to show that 
hard clover seeds swelled readily after treatment with strong 
sulphuric acid, and this observation was extended and. confirmed 
by Jar2ymowsM;^ who sho-wed that after appropriate treatment 
with strong sulphuric acid, followed by washing and neutraliza- 
tion with dilute ammonia or lime water, the percentage of clover 
seed germinating was higher than by any other form of treat- 
ment. Bergtheil and Day® then found that the hardness of the 
seeds of Indigofera arrecta was due. to the presence of a very 
thin impermeable cuticle on the surface of the seed, and that 
when this was eaten away by half an bourns treatment with 
strong sulphuric, acid, or broken, the seeds swelled readily. 
Miss White has investigated all the hard seeds, for which I found 
treatment with milphuric ajoid necessary to bring about germina- 
tion, and has detected in practically all such cases the presence 
of a cuticle of variable thickness. Her results are added to this 
paper in the form of an appendix. 

Only in very few cases are seeds which do not absorb water 
except after filing or special treatment, not provided with a 
cuticle. One exception is afforded by Adamonia digitata^ in 
which the whole, integument seems to be permeable to water with 
difficulty. In almost all other cases any scratch deep enough to 
penetrate the cuticle allows the seed to absorb water and - swell, 
and frequently the cuticle then frills or peels off as a transparent 
membrane. Hard seeds soaked in water for a day or so and then 

1 Arb. aus.der biol. Abt. f. Land, and Forst. wissenscJiaffc, bd, iii., a. 30, 14X33; Berlin- 

2 Inang. Biss. Halle, 1905. 

3 Annais of Botany, vol. xxi., Jan., 1907. 
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placed in straug sulphuric acid often show the cuticle as a 
separate layer before it dissolves away. In a few cases the 
remaining integument may still delay the absorption of water, 
but not in the remarkable way that the cuticle does.. In the 
case of most plants producing hard seed, a certain variable 
percentage of each sample will usually swell in water, and if 
the seeds are not perfectly ripe this applies to all of them, 
the cuticle being undeveloped or imperfectly developed. Such 
seeds perish rapidly in the soil, but in a dry herbarium may last 
for many years, though rarely as long as the perfectly ripe 
cuticularized ones, which swell only after breaking the cuticle 
by filing or destroying it by sulphuric acid. The importance of 
properly testing old hard seeds to obtain correct germination 
values is well shown by the following ecsperiment. One hundred 
50-year-old seeds of each of 5 Leguminous plants were placed in 
moist soil for 6 months in a warm house, and kept under 
optimal conditions for germination. None germinated, and with 
the usual modes of testing the samples would have been con- 
sidered useless. The remaining hard undeoayed seed were, 
however, taken up, the coats sand-papered, and the seeds placed 
in germination chambers, with the following results: — 


Acacia armata 
„ leprosa 

Hardenbergia monophylla 
Indigofera cytisoides 
Watsonia viridifolia 

The Treatment of Ea/rd Seeds . — Since this is a matter of 
considerable practical importance, some detailed data are given 
of the experiments made upon it with Acacia seed. 

The older idea that the impermaaibility of the coats was due 
to the presence of mineral maMer is quite incorrect, as is also 
Jarzymowski^s suggestion that it is connected with the small 
size of the lumina in the palisade layer of the integument. As 
Miss White has conclusively shown that the impermeability is 
bound up with the presence of a cuticular layer over the seed. 


Remaining^ 

seeds. 

Number 

Germinating 

Percentage 
of hard seed 
germinable. 

18 

2 - 

11 

7 

3 - 

43 

10 

5 - 

50 

34 

- 34 - 

100 

6 

1 - 

17 
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tlie only question is as to tbe best mode of removing that layer.^ 
Scratching, filing, and such methods always tend to damage a 
certain percentage of the seed, besides being tedious even with 
the large seeds. The removal of the seed coats opens the 
embryo to the attacks of injurious soil organisms and causes a 
pronounced fall in the percentage of seed germinating. 

Boiling with water soon injuriously aiffects the seed, although 
well dried Acacia seed is remarkably resistant to heat. Thus 
sound two-year seed of Acaeia longifalia, A. demrrens, and A. 
myrtifolia, after heating to 98-100 deg. C. for 6 hours, filing and 
soaking, gave percentage germinations of 42, 35 and 31 reepeo* 
tively, the unheated seed giving germination values of 88, 46 and 
52 per cent, respectively. After 2 days at 95 to 102 deg. C., how- 
ever, none of the seed gern>inated. In warm water swelling is 
very slow. Thus a sample of 500 12-year-old seed of Aeaeia 
dealbata was soaked in water at 30-40 deg. C. for 10 days, and 
then at 40-50 deg. C. for a month, the swollen seeds being picked 
out every few days and placed in germination chambers. 


Days. 

3 

No. of seeds 
swollen. 

43 

Number 

germinating. 

1 

9 of swollen seeds 
gemi. 

2.3 

6 

34 

nil 

■j 

6.4 

10 

13 

.59 

85 

6 

• 5 

- ) 

5.9 

17 

58 

5 

- 

8.6 

21 

50 

14 

- 

28 

31 

38 

1 

:l 

4.3 

33 

29 

2 


42 

33 

3 

- 

9 


The 64- remaining seeds swelled at once after filing, and gave 
a percentage germination of 7.8 per cent. Hence the earlier 
seeds to swell are mostly dead, then the percentage germination 
rises and finally falls again, possibly as the result of the pro- 


1 In some cases soaking in wann absolute alcohol .makes the coats permeable to ^ater, 
especially where the cuticle is thin, probably owing to the removal of ttie waxy material 
impregnating the cuticle. Hot water, by 'melting the wax in the cuticle, aids in maMng.the 
cuticle permeable. 

2 Seven seeds had disappeared. 
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longed high temperature, although unswollen Acacia seeds can 
be kept a week or more under water at 60 to- 65 deg. C. without 
entirely, losing their vitality. Similar results were obtained 
with Acacia myrtifolia, but in aill cases if the seeds were merely 
soaked for one to two days the remaining hard seeds, after filing 
or treatment with sulphuric acid, always gave a higher percent- 
age germination than those which had swollen in water pre- 
viously. 

Alkali is much less effective than sulphuric acid in producing 
swelling without injuring the seeds. Thus of old seeds of Acacia 
dealhata soaked in water at 40 deg. C. for 2 days, 9 per cent, 
swelled, and of these 2.3 per cent, germinated. After soaking 
in 5 per cent. Na^ 00^ for 1 day at 20 deg. G., and then 1 day at 
40 deg. G. to 50 deg. C., in water, 45 per cent, swelled, and of 
these 5.2 per cent, germinated. .After 1 minute in boiling 10 per 
cent, caustic soda, 28 . per cent, swelled after frequent washing, 
and 3.4 per cent, of these germinated \ while after 2 minutes in 
boiling potash, 78 per cent, swelled and 4.6 per cent, germ- 
inated. After 10 minutes all swelled, but none germinated. 
Longer treatment with cold caustic soda also produces swelling, 
but tbe difficulty of causing all the seeds to swell without injuring 
all or most of them is equally great. Ammonia is less effective 
than caustic soda or potash. 

The 10 per cent, caustic soda or potash is useful, however, 
for seed testing. Thus, if an old sample of seed of Acacia 
dealhata is boiled for 2 minutes in tbe solution, washed well 
and soaked in water at 40-50 deg. C. for 3 hours or so, all unfilled, 
perforated or broken, seeds, and most dead seeds, swell up par- 
tially or entirely, and etrude a dark brown dye. Ah, or the 
great majority of the sound seeds are still hard and unswollen. 
The t^t is not perfect, but will distinguish a good from a bad 
sample of Aeaciai s^. * 

The sulphuric acid treatment has this advantage?, that the 
concentrated acid only penetrates slowly even after the cuticle 
has-been dissolved away, and with careful treatment the whole 
of the subjacent layers are left intact. Further, it sterilizes the 
seeds and destroys ajl adherent spores. In addition , germination 
is usually hastened as compared with seeds- which hawe swelled 
without treatment. The chief danger lies . in allowing traces of 
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acid to adhere to the seed, which is easily avoided bj thorough 
washing, followed by treatment with dilute ammonia' or lime 
water, and repeated washing. If then dried the seeds, whether 
Acacia, Cloyer, Broom, Gorse, or the like, are ready for planting 
and immediate germination. If the washing and drying are 
rapidly done the seeds do not swell, and will keep fairly well, 
whereas seeds softened by hot water must be planted at once. 
In dilute sulphuric acid the uncuticularized seeds soon lose - the 
power of germination, and the cuticularized ones remain unsoft- 
ened. Hence the acid must only be applied to dry seeds. 

The length of treatment with acid depends upon the extent to 
which the cuticle is developed, and as this varies in different 
samples of seed from the same plant, sample tests should be made 
before treatment, and the acid only used when the percentage of 
hard seeds is considerable. General data for different seeds are 
■given in the main list, but a few detailed data for samples • of 
very hard seed are given here, the usual w^ashing and soaking in 
water following treatment with acid : — 


Acacia dealhata. 


Cold water - 

8 p. c. swelled in : 

2 days. 

In acid, 5 minutes 

" ^9 ,, „ 5 , 

. „ in water. 

„ 25 „ 

- 22 

5» y> 5^ 

}> it 

„ . 2 hours 

7J >J » 

it jj 


- 66 „ „ 

it 55 

4 

~ ^ ^ i} it 

germinated. 

„ „ 70 p. 0. 

,J 6 „ 

- 92 p c. swelled in 2 

days in water, 7 2 p. c. 


germinated. 

After 6 hours some of the integuments were eaiten right 
through, and the embryo exposed on washing, but such seeds 
may still be capable of germination in a germination chamber, 
though few would survive in the soil. 

Similar results were obtained with samples of old very hard 
seed of A. longi folia and A. decurrem. For the smaller seeded 
Acaciais, such as Acacia montanay A, leprosa, etc., 1 to 3 hours, 
and for such- forms as A. vernicifiua, 2 to 4 hours in sulphuric 
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acid is sufGlcient at 15 to 20 deg. C. to produce an optimal action 
on germination. As the temperature rises the action of the acid 
is more rapid ; at 30 deg. C. it is about twice as active as at 
20 deg. C. The acid must be concentrated. Slight dilution 
lessens the action greatly, and renders it more dangerous. 
During the longer soaking in somewhat diluted acid, the seeds 
are able to absorb the aicid as the coats are acted on, whereas 
the strong acid keeps them dry and unswollen, and only such 
surfaces as the acid actually touches are corroded and destroyed. 

Biologic Value of Hard Seeds. — As already mentioned, such 
seeds distribute themselves in time rather than in space, of each 
year's crop some being destined to remain germinable in the soil 
for very many years until the parent plants have been cleared off 
by fire or drought. In the case of Oallistemon rigida and similar 
plants the seed is largely retained on the parent plant until fire 
or drought causes the death of the parent plant and the shedding 
of the seed, which may only take place when some at least of 
the seeds are 10 or years old. In Acacia^ Viminaria 
denudatai Goodia lotifoUa and the like, the seed are shed, but 
lie in the soil. To some extent these macrobiotic seeds are 
adaptations to bush fires, which were probably of common 
occurrence long before the advent of civilised or even uncivil- 
ised man, and must have been far more frequent than at present 
when the lava was flowing from the volcanoes of Victoria. 

Such bush fires, after burning off the humus more or less, not 
only partly expose the seeds, but leave behind an alkaline ash, 
‘which the next rain falling on the warm ground aids in soften- 
ing the coats of the hard seeds, and bringing about thear 
germination. When the is abundant and very alkaline the 
seedlings may be killed, but some will always survive. In addi- 
tion, slight charring of the surface of the seed makes it per- 
meable to wat^ without necessarily destroying the vitality of the 
contents. The Acacias or other Leguminous plants, by the aid 
of their root-nodules, can grow in soil from which all, or nearly 
all, the humus has been burnt away, ^d the source of nitrates 
hence removed. They steadily enrich the soil again, and pro- 
duce the conditions for the growth of large forest trees. These, 
if destroyed by a devastating bush fire, may once more be replaced 
by the humus forming Acacias, etc., whose seeds have lain 
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dormant in the soil during part, at least, of the growth of the 
forest. 

I have, in fact, found Acacia seeds deeply buried in the soil 
of Gum forests, where no other signs of their presence could be 
seen, and 'where no otheir Acacias were present within at least a 
mile. In addition, the following data may be given of the num- 
ber of germinable Acacia seeds per 2-inch cube of soil found at 
various depths under old Acacias growing in undisturbed 
primeval bush. 


• 

Depth. 

Seecis present 
in eignt cub. 
inches. 

Number 

•reiminable 

Per 

cent. 

Acada dtalbata - 

3 in. 

- 28 - 

26 - 

93 


6 „ 

- 17 - 

13 - 

77 


9 .. 

- 16 - 

10 - 

63 


12 „ 

- 11 - 

9 - 

82 


18 „ 

3 - 

3 - 

100 

A, siricta - 

- 4 

- a - 

1 - 

100 


8 „ 

2 - 

2 - 

100 


13 „ 

0 - 

0 - 

0 

A. kprosa - 

- 6 

- 28 - 

24 - 

86 


12 „ 

- 15 - 

14 - 

93 

A, mclamxyion - 

- 4 „ 

- 11 - 

10 - 

91 


8 „ 

5 - 

4 - 

80 


12 „ 

2 

2 

100 

A, longifolia 

- 6 „ 

2 

2 

100 

var. mucronata 

- 16 „ 

0 - 

0 - 

0 

A, vertidllaia - 

- 4 „ 

- 32 - 

26 - 

81 


8 „ 

5 - 

4 - 

SO 


12 „ 

4- - 

4 - 

100 


A stpare pole of such soil would in the top 18 inches, in some 
cases, contain sufficient germinable seed to stock several square 
miles of territory, so that the amount of margin allowed for 
accident is very great, and even a very low peroentage germina- 
tion would suffice to r€KX>ver the soil with the original vegetation 
after the severest bush fire. The percentage germinations are 
high, because as soon as the seed becomes perm^ble in the 
oourse of time and swells, it either germinates or dies, so that 
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in the deeper layers the only seeds foiind are likely to be hard 
macrobiotic ones. In fact, ail the seeds found in the soil'below 
the Surface needed treatment with sulphuric' acid to produce 
swelling and germination. ‘ Once they are swollen, the' seeds are 
incapable of remaining long living in a latent condition without 
germinating, ' and this- applies generally to the sseeds of Legu- 
minosae, whether euticularized or not. ' 

Conditions for Germination, — In addition to the usual state- 
ment that water, oxygen, and a certain temperature are needed, 
the proviso is required that the water and oxygen must be able 
to penetrate. the. seed in sufficient quantity. Even when a seed 
has absorbed . water and swollen, it may remain dormant for a 
long time without dying if the suppl}’^ of oxygen is deficient or 
the temperature low. Nobbe^ and others have shown that the 
moist seeds of Cirsium arvenscy Fapaver Bhoeas, Cherry, Oak, 
etc., may remadn alive without germinating for a year or more in 
the soil. Fischer’^ states that the same is the case with many 
water plants whose seed may remain germinable under water for 
years, though fully soaked. He finds that the seeds of Sagittaria 
sagittifolia, 8, platyphyllay Sparganium ramosumy 8, simplef^ 
Alisma Plantagoy Potamogeton natanSy lucens and pectinai^fy 
Hipptiris vulgaris. Polygonum amphihium, 8cirpus lacustris 
and marithnus germinait© little, or not at all, in pure water, but 
readily if the water is allowed to foul and become sour, or if the 
seeds are acted upon by dilute acid or alkali (H and HO ions), 
especially at high temperatures. Thus after 2 hours in Q.3 mol. 
solution of aioid at 40 deg. C., 75 per cent, germinated, whereas 
alter 2 hours at 4-6 deg. C.. only 3.4 per cent, germinated at 
the same subsequent temperature (26-27 deg, C.). Fischer con- 
siders that as the seed coat is permeable to water, salts and ^cid, 
the action must be a stimulating one exercised on the protoplasm 
of the seed by the hydrogen and hydroxyl ions. If so, the 
action might be suppressed by subsiequent treatment with 
equivalent alkali after the acid. This is not the case. The 
treatment very possibly increases the permeability of the seed- 
ooat to oxygen or water, and hence provides the requisite 
stimulus to gerrninatioh. ’ This explanation will suffice for all 


1 y«r»tiehiKfc,'^x., p. 7a 

2 Ber. d. D, Bot Ges., 1907, xxv., p. 1(® 
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Fisehpr’s results, and at anr rate seeds of Sagittaria lisrhtly sand- 
papered, and then kept at 28 deg. C. to 30 deg. C-, between well- 
wetted filter paper, germinate readily. Since the above was 
i\Titten. Crocker (Bot. Gaz. 1907, p. 374) has shown that the 
difficulty of germinating the ripe seeds of various water plants is 
due not to any inherent dormancy of the protoplasm, but. to the 
coats being imperfectly permeable, the seeds germinating readily 
when the coats are filed or broken. Fischer's treatment, i.e., 
the stimulation of H and HO ions, may perhaps enable the seed 
to germinate under the stimulus of a lower partial pressure of 
O and a lower temperature than otherwise, but is not an essential 
condition for germination, which, given a free supply of oxygen 
and a sufiicient temperature and supply of moisture, appears to 
be readily induced in the case of Sayitiaria at least. Correvon,^ 
of Geneva, states that chemical stimuli, such as soaking in 0.25 
per cent, acetic acid or 2 per cent, phosphoric acid is necessary 
for the germination of the seeds of Juniperus Cedrus^ but all 
such actions may be the result of a change in the permeability 
of the coverings of the seed. 

It must be remembered that in some cases at least seeds per- 
meable to water are covered before germination by continuous 
semipermeable membranes, and such membranes may prevent the 
entry of the requisite amount of oxygen, wEile allowing water to 
enter. Thus A. J. Brbwn^ has shown that the inner part of the 
intact spermoderm of Sordeum, Arena. Triticum and Secale 
forms a semi-permeable membrane which allots water and iodine 
to enter, but not solutions of sulphuric acid up to 36 per cent, 
strength, or of hydrochloric acid or metallic salts up to 5 per cent. 
(1 per cent, nitric acid penetrated slowly), and even after boiling 
the seeds or treating them with iodine, the sulphuric acid may 
still be unable to penetrate. Hence the semi-permeahle mean- 
brane is in this case a non-vital one, and it appears to be that 
part of the spermoderm which is derived from the epidermis of 
the nuc^llus. It may, in fact, be something of the nature of an 
internal cuticle. 

In the case of the paired burrs of Xanthium, one seed usuallj 
germinates in the first year, the second m the next year, or some- 

1 Gard. Chron., 190T. 

2 Annals of Botany* vol. xxi., 1907, p. 79. 
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times not till a year or two later. Crocker^ considers that this 
is due to the greiater impermeability of the seed coat of the later 
seed to oxygen. It is thicker than that of the earlier seed, and 
also more impermeable to water, though not sufficiently so to 
prevent its becoming fully saturated after a day^s soaking. The 
double eftect can be overcome by a temperature over 30 deg. C., 
which brings about partial anaerobic respiration, and by favour- 
ing the absorption of oxygen hastens germination. The minimum 
temperature for the. germination of the naiked seeds is 18 deg. C. 

Crocker has, however, overlooked the fact that both the early 
and late seeds of Xanthium echinatum will germinate at 20 to 25 
deg., C. if the temperature is maintained for 14 to 21 or more 
days, instead of for 8 or 9 days. Hence the temperature 
minimum for the germination of the later seeds is not as high 
as Crocker states (32-34 deg. C.). Further, if the burrs, are 
heated to 40 deg. C. for ai day, or to 50 deg. C. for a few hours 
while soaking, a variable percentage of the later seeds will 
germinate within 10 days. Henoe the action of the intact 
integument is merely to delay and not to prevent the germinah 
tion of the later seed at or ne-ar the minimum temperature for 
the earlier of each pair of seeds in the burr. 

According to Crocker, Xanthium seed kept dry for 1 year, and 
still more if kept in soil, germinates more slowly at 18-22 deg. C. 
with the coats removed than do fresh burrs. This certainly does 
not apply generally, since in very many old seeds there is no 
perceptible delay in germination if the seeds are soaked and 
kept at the right temperature. 

Light. — That in practice various small seeds must be super- 
ficially sown to germinate well, and that this is directly or in- 
directly due to their exposure to light is well known ; but 
whether there are any seeds which, whatever the other conditions 
may be, will not germinate unless exposed to light, is uncertain. 
Seeds of album apparently only germinate when exposed 

to light (Wiesner), and the same .applies to the seeds of Tobacco, 
according to Racihorski, and to those of Poa jorattims and 
Apium graveolens when £re<sh, according to Kinzel,** whereas 

-i— — — . — — — — — - — — ' — 

X Bot. Gazette, 1906, p. 273- 

2 For lit. see Pf^er’s Physiol., Eiig. Ed., vol. ii., p. 82. 

3 Kinzel, Ber. d. X). Bot. Oes., 1907, bd. xxv., p. 269. 
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when older these seeds will germinate in darkness. On the 
other hand, certain seeds, such as those of Nigella sativa, W. 
damascena, Allium and Asphodehis were found by Kinzel to 
refused to germinate when exposed to strong light, and appeared to 
permanently lose their vitality if the exposure was prolonged. 
Further, if these seeds were exposed to one day's gaslight after 
being 1 day moist in darkness, their germination was stopped, 
and could only be reawakened by treatment with proteolytic 
enzymes after drying and re-moistening, aided by aeration and 
high temperatures. Kinzel followed Acton's conclusion that the 
loss of the power of germination was due to the destruction of 
the enzymes contained in the seed, but the evidence is not such 
as to warrant this conclusion, and the observation that treatment 
with enzymes may increase the percentage germination of certain 
old seeds^ may be the result of error or of an action on the seed 
coats. Jodin,^ in fact, denied that light affected either the 
vitality or the germination of seeds, whereas Laurent'* concluded 
that it retarded germination and injured the vitality of resting 
seeds. 

Delayed Germination and After Ripening. — According to^ 
Wiesner,^ seeds of Viscum. are ripe in autumn, but will only 
germinate the following spring. There is no visible change in 
the seed, but Wiesner supposes that during this time a production 
of ferment takes place which prepares the way for germination. 
Goebel'^ mentions that certain early fimvering plants have seeds 
which contain immature embryoes. These slowly enlarge and 
ripen during summer, and are ready to germinate or to complete 
germination in the following spring. This applies tO' the seeds of 
Eranthis hye 7 ?ialis. Ranunculus Ficaria^ Anemone Corydalis, 
and possibly also Stylidmm, Gagea and Erytlironiu7n. These 
seeds apparently have no resting period, but mature slowly up 
to the time of germination. 


1 Thompson, Garten flora 45, 344, 1896 ; Waugh, Ann. Rpt. \’t. Agr. Kxp. St. 1896-7 ;. 
Science, iv., s. 6, 950, 1897 : Siiarpe, Mess. Hatch. Exp. St., 1901, p. 74. See also Albo 
Archiv. Sci. Phy. et nat., 25, 1908, p. 45. 

2 Oompt. rend., t. cxxxv., p. 1229. See also Tanime, Landu'. Jahrb., 1900, bd. xxix., 
p. 467. 

3 Oompt. rend. t. ox.xxv., pp. 1091, 1293. 

4 Biol, de Fflanzen, 1902, p. 55, 

6 Organography, ii., p, 249, 1905. 
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Nobbe and Hanleini found that a large number of seeds, 
although soaked, only germinated after long intervals of time (3 
years in som-e Gasesi), and considers that this is due to some 
change taking place slowly in the embryo' during re>st. The 
delay was, however, mereiv due to the low temperature. All the 
seeds in the list, when soaked, provided with oxygen and 
kept at 26-30 deg. C., begin to germinate in 1-30 days after 
aibsorbing water. Further, it is impossible to keep any of these 
seeds at a suitable germination temperature (20-30' deg. C.) 
without their decaying long before 3 years have elapsed. Even 
if they are frequently washed, which does not appear to have 
been done by the authors, in nearly all cases signs of decay can be 
seen within a month of soaking if the temperature is above 
20 deg. C., and usually before this. The fact that Nobbe and 
Hanlein found 9 out of 31 seeds gave germination, percentages 
of nil or belo-w 1 per cent, is sufficient to show that they^ did not 
work under proper conditions, for the plaints mentioned are freely 
seeding ones, and two of them, Yerhasmm nigrum and Plcmtac/o 
major, gave percentages of 42 an.d 64 per cent, within 3 weeks 
■ on germinating soaked seed at 25-30 deg. C. 

Nobbe and Hanlein found that seeds of Chenopodium alhmn 
and Chelidonium majus mostly remained in the soil for 1 year, 
and some for 3 years before germinating. Here, again, all pro- 
perly soaked seeds kept at 25-30 deg. C. and freely aerated, 
germinate within a month, and by that time all the dead soaked 
seeds are distinctly decayed. 

Various observers have stated that seeds of Cucurhita and 
Allium germinate more readily and abundantly after keeping a 
year or more, or warming for a time, than when fresh. This 
certainly does not apply to all samples of s^ed, and hence it is 
not easy to say whether we are dealing with a manifestation 
of after ripening, or with some changes in the character of 
the iseed coats. In some of the seeds examined by Duvel the 
fresh seed, gave a lower percentage gei*mination than thc’ same 
seed examined a year later; but this may have been due to 
imperfect methods. Such retsults as those for Lactuca Scariola, 
for instance, are obviously inaccurate, and in many oases Duvel 


1 Yersuchsst, 1877, p. 6S, 1880, p. 465. 
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gives widely diiJerent percentages for tke same seeds according 
to whetKer they were germinated in a green-honse or in a control 
chamber, the percentages being sometimes much higher and 
sometimes much lower in the latter case than in the former. 
This can only be due to inaccurate work, and the same explana-- 
tion possibly applies to the fact that the year-old air-dried seeds, 
and in some cases the buried ones, gave higher percentages than 
the same seeds when originally tested. Duvel took no precau- 
tions to meet the case of hard, non-swelling seeds, and in some 
oases at least the seeds in question were ones with hard or more 
or less outioularizod coats. The weathering, softening, or abra- 
sion of the seed coats (or fruit-walls) by rendering them more 
permeable to water and o-xygen, might easily cause a higher 
percentage germination of the older seed. This is, however, not 
a true case of after-ripening, which is strictly a vital process 
taking place in the living contents of the seed. In other cases 
where seeds are supposed only to germinate after being dried, 
the drying appears to act by causing cracks to appear in an 
otherwise impermeable integument. Ctocker (lx.) has, in fact, 
shown that several oases of delayed germination supposed to he 
due to after-ripening are really due to the impermeable proper- 
ties of the seed coats. Thus Ascyris amaranthoides has di- 
morphic seeds, consisting of (a) flattened winged forms with per- 
meable coats, which germinate readily, and (b) rounded forms 
with impermeable coats, which germinate only after considerable 
delay unless the seed coats are broken. In the case of Ahutilon 
Avicenniae and Chenopodmm album, the seed coats of otherwise 
similar seeds are unequally permeable, some swell at once, others 
only after prolonged soaking. The same is the case with the 
seeds of the Legumino-sae in the foregoing lists. The hard’' 
seeds are usually smaller than the readily swelling ones, but this 
is simply because they are drier ; when swollen the size® are 
approximately the same, and in the act of swelling many of the 
hard Acacia seeds often increase by 2 to 4 times the original 
bulk. 

In the case of Flantago major, P. Euegelii, Tlilaspi arveme 
and Avena fatua, the delay in germination is also due to the 
seed coats, and can be overcome by removing or breaking them. 
When they are intact the minimum temperature for the germina- 
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tion of tlie first 3 seeds is aibove 22 deg. C., which would eocplain 
Nobbe and Hanlein’s results with these seeds. The seeds of 
Hawthorn are supposed not to germinate until after a year in the 
soil, Crocker obtained no definite confirmation or negation of 
this faict, but here also it appears to be a case of the slow dis- 
integration of the seed coats. 

The Condition of Besting Seeds. — The old idea that the comr 
plete suppression of eyery form of vital activity necessarily in- 
volved irrevocable death, led to the assumption that in resting 
seeds respiration continued, though at a veiy low ebb. Jodin^ 
showed, however, that 20 peas containing as much as 11 per cent, 
of water, and linseed containing 12 per cent., produced a mere 
trace of carbon dioxide in four years. Kolkwitz*-^ has recently 
shown in the case of Barley how rapidly the amount produced 
decreases as the percentage of moisture decreasies. 

Barley . — 


Weij^ht of seed. 

1 Kilogram 

35 

3 » 

>3 


Temperature. 

Summer 

33 

33 

50 deg. 0. 


Percentag:e of water. 


19-20 p, c. - 


14-15 

10-12 

10-12 


)> 

3 ? 

33 


OOs produced 
per 24 hours. 


3.59 

1.4 


mg. 


33 


.35 

15.0 


33 

33 


Becquere]*^ finds that air-dried seeds give off small traces of 
carbon dioxide, and absorb traces of oxygen. Exposure to light 
increases this action, and the gaseous exchanges from the inte-gu-. 
ments of Ricinus are greater than from the seed from which 
they have been removed, Obvio-usly here we are dealing with 
extraneous chemical oxidatio-ns not connected with vitality. In 
fact, the drier the seed the less the ‘‘ resi^iration/’ and in seeds 
capable of withstanding extreme deisicoation the absence of 
moisture entirely prevents alPgaseous exchanges. A priori this 
must "be the oaise in all dry seeds covered with a continuous im- 
permeable cuticular layer. Thus no perceptible evolution of 
carbon dioxide could be detected from clean dry samples o-f 
Acacia seed containing less than 5 to S per cent, of water 


1 Ccmpt. rend. d. I’Acsad. des Sciences, t, 122, p., 1349, 1896. 

2 Ber. d. D Bot. Ges., 1901, vol. xix., p. 285. 

3 Comptes rendus, t. cxliii., 1906, p. mi. 
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(A. dealbata, longifolia). Such, seeds when preserved in a dry 
atmosphere seem to steadily lose water until ultimately as dry 
as if kept in a desiccator. It is as though the cuticle allowed 
traces of w^-ater to escape externally, but none to enter. Thus 
fresh air-dried Acacia seed contained 5 to 14 per cent, of mois- 
ture, whereas 10 to 20-year-old seed of A. myrtifolia^ A. longi- 
folia, A. armata and A. dealhata contained only from, 0.9 to 3.2 
per cent., and 50-year-old seed of A. myrtifoUa and A. longi- 
foluii after heating to 100 deg. C. for half an hour to drive off 
adherent moisture, lost no further weight after 3 days at 100 
deg. C., and only 0.7 per cent, after 1 day at 110 deg. C. Fine 
capillary glass tubes show a greater loss of weight than this, 
owing to the adherence of condensed moisture, more especially 
to their internal surfaces. Hence old dry cuticularized macro- 
biotic seeds become drier than corresponding inorganic material. 
However dry the seeds may be, they cannot indefinitely prolong 
their vitality. Even the most resistant seeds after 50 to 100 
years show a jDronounced decrease in the percentage germination, 
* and the general trend of the curves is such as to show that the 
probable extreme duration of vitality for anv known seed may 
be set between 150 and 250 years (Leguminosae). Probably the 
maximal duration for Malvaceae and Nympheiaceae lies bet’ween 
50 and 150 years, while for Myrtaceae and the orders containing 
only one or two macrobiotic seeds it is doubtful whether the 
limit appreciably exceeds 50 years. Even when perfectly ineart 
a macrobiotic seed is subject to slow and gradual molecular 
changes and rearrangements, such as take place in glass or wood 
in the progress of centuries, and these changes cannot take place 
in the contents of the seed without destroying the molecular 
arrangements and groupings requisite for the restoration of life. 
Once this has taken place, no ferment, no physical or chemical 
condition can bring about germination. 

General Summary of Tabulated Results. — For purposes of 
convenience we may divide seeds into 3 biological classets, accord- 
ing to their duration of life under optimal conditions. These 
are short lived or microbiotic seeds whose duration does not 
exceed 3 years, mbsobiotic seeds which may last 3 to 15 years, 
and MACROBIOTIC seeds which may last from 15 to over 100 years. 
The first two are the more numerous groups, and the boundary 
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between tbem is somewhat ill-defined. Occasionally seeds such 
as wheat or barley, which are really mesobiotic, may come close 
to, or even under special conditions pass the limit of, 15 years, 
but since they are usually dmd by this time they coin© propierly 
under the head of mesobiotic seeds. The macrobiotic seeds 
are less numerous, are characterised by cuticularised or more or 
less impermeable seed coats, and are restricted to a few natural 
orders, of which tlje Leguminosae greatly surpass all others 
while Malvaceae and Myrtaceae come next in importance. Here 
again a fe^w seeds come into this class which, under natural 
conditions, do not belong to it, since only seeds which have 
impermeable coats can survive for long jjeriods of time in the 
soil. 


MACROBIOTIC SEEDS. 

Leguminosae. 


.^uOacia acmacea 

myrtifolia 

alata 

neriifolia 

aneura 

nervosa 

armata 

penniuervis 

bossiaeoides 

pentadenia 

brachybotrya 

saligna 

calamifolia 

Simsii 

comigera 

suaveolens 

dealbata 

vernicifiua 

decurrens 

Albizzia lophantha 

diffusa 

Alhagi camelorum 

Doratoxylon 

Astragalus Antiselli 

elata 

brachycei’hs 

farnesiana 

glyoyphylloides 

glaucescens 

Bossiaea heterophylh 

lanata 

Caesalpinia Bonduce] 

lanigera 

Canavalia ensiformis 

leprosa 

obtusifolius 

longifolia 

Cassia australis 

melatioxylon 

bicapsularis 

montana 

Brewsterii 
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laevigata 
pleurocarpa 
Soph era 
Cicer arietinum 
Goronilla Mitchelli 
laburnifolia 
ramosissima 
vit^llina 
Cytisus albus 
austriacus 
biflorus 
candicans 
triflorus 

Daviesia cordata 
corymbosa 
crenulata 

Desmanthns brachylobus 
Dillwynia ericifolia 
floribunda 

(f) Dioclea parviflora 
Dolichos funarius 
Erythrina indica 
Yespertilio 
Eutaxia orientalis 
Galega orientalis 
Genista anglica 
Spachiana 

Gompholobium latifolium 
minus 

Goodia lotifolia 
Hardenbei'gia monophyllfi 
Hovea heteropliylla 
linearis 
longifolia 

Indigofera australis 
cytisoides 
signata 

Jacksonia spinosa 
thesioides 


Keniiedya nionopliylla 
prostrata 
rubicunda 
Lens esculenta 
Leucaena leucocephala 
pulverulenta 
Lotus corniculatus 
tetragonolobus 
Medicago denticulata 
lupulina 
sativa 
scutellata 
truncatula 
]\£elilotus alba 
Bonplandi 
gracilis 
messaniensis 
officinalis 
parviflora 
Mimosa asperata 
distachya ’ 
glomerata 
pudica 

Mirbelia oxyloboides 
reticulata 

Oxylobium Callistachys 
cuneaturn 
ellipticum 
liiieare 
parvifloi'um 
trilobatum 
Phased us Mungo 
pilosus 

Phylaciuin bracteosum 
Pithecolobium pruinosum 
Podalyria calyptrata 
sericea 

Psoralea pinnata 
Pultenaea baeckeoides 
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daphnoides 

retusa 

stipularis 

villosa 

Rhynchosia minima 
Swainsona gale^^ifolia 
Trif oiium agrai'i a m 


elegans 


Abutilon Aviceimae 
(?) indicum 
(?) Mitchelli 
oxycarpuin 
Gossypium Sturtii 
Hibiscus heterophyllus 
panduraeforinis 
Trionum 


Oallistemon, lauceolatus 
rigidus 

Eucalyptus calophylla 
coniuta 
diversicolor 
globulus 
gonioealyx 


filiforme 
glomeratum 
pratense 
strictuni 
subterraueum 
Vicia grandifiora 
Vigna glabra 
Viminaria denudata 


Malvaceak. 


Kitaibelia vitifolia 
Lavatera arborea 
cretica 
plebeia 

Halva rotundifolia 
Hal vast rum vitif oiium 
Modiola multifida 


Myetaoeae. 


Eucalyptus leptopoda 
ininiata 
obcordata 
punctata 
rostrata 
tereticornis 

Leptospermum scoparium 


Nelumbium luteum 
speciosum 


Nepeta botryoides 
Stachys nepetifolia 


^YMPHBACBAE. 

* Nyinphaea gigantea 

Labiatab. 

Nepeta Cataria 


Erideak. 


Iris sp. 


Watsonia Meriana 
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Euphorbiackae. 
Euphorbia Peplus 

Geraniaceae. 
Iinpatiens Balsanuua. 

Goodeniaceae. 
Scaevola Hookeri. 


POLYGONACEAE. 
Euiex spinosa. 

Stekculiacbae. 
Hennaimia angularis. 

Tiliaceae. 
Entelia arborescens. 


APPENDIX. 

The Occurrence of an Invpermeahle Cuticle on the 
Exterior of Certain Seeds. 

By jean WHITE, M.Sc. 

(Government Research. Scholar). 

^Mienever possible, Professor Ewart passed , on to me specimens 
of those seeds which he found needed special treatment before 
they were capable of imbibing water, and consequently swelling. 
For the investigation of the cause of this impermeability a 
method was adopted which was somewhat similar to that cux- 
ployed by Bergtheil and Day in their researches on the 
hardness of the seeds of Indigofera arreeta.^ The great 
majority of the seeds which exhibited this resistance were from 
plants belonging to the family Legummosae. In several of the 
Malvaceae, the same phenomenon was observed, and also in a 
somewhat doubtful case of a species of ChenojJodium. 

Method of Experimenting . — ^The seeds were soaked in water 
for a time, varying from one to seven days. 

In the majority of cases none of the seeds swelled, thougli 
commonly a small proportion did so, and in a very few instances, 
practically * all swelled, so that it was quite difficult to obtain 
unswelled specimens for investigation. The unswelled seeds 


1 Annals of Botany, vol. xxi , Jan., 1907. 
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were removed from the wa>ter, a.nd hand sections were cut of the, 
seed-coat. These sections were stained on the slide ■with chlor- 
zinc-Iodine, and the stain, after remaining for one to two 
minutes, was washed off with glyoerine water. Examination of 
the sections showed that in every instance, almost without excep- 
tion, a structureless cuticle was observable on the exterior of the 
seed coat. The cuticle was clear and w'ell defined, becoming 
stained bright yellow, while the cell-walls of the subjacent pali- 
sade tissue assumed the characteristic violet or bluish tint of 
cellulose. The internal contents of these cells were, like the 
cuticle, stained yellow. In nearly all cases sections were also 
prepared from the swelled specimens, disclosing the fact that in 
sozhe no cuticle at all was developed, presumably due to the 
immature condition of the seeds ; whilst in others, the cuticle 
appeared to be well developed, indicating that the seed had been 
injured and the cuticle broken at some point or points, rendering 
it permeable at that point or points. 

In e'Jfery instance the cuticle was easily distinguishable when 
stained with ohlor-zinc-iodine, but Bergthedl and Day were unable 
to discern the cuticle in the seeds of Indigofera arrecta when 
using this reagent, and in order to render the cuticle visible they 
employed a solution of Iodine in Phosphoric acid. Following on 
their method, I made up some of this stain, but though the 
results were always satisfactory, in no instance was. the differen- 
tiation so complete as when chlor-zinc-iodine was used. This 
suggested the. possibility that the -chlor-zinc-iodine solution used 
by Bergtheal- and Day might not be of the correct consistence, 
and I obtained seeds of Indigofera arrecta in order to test, them 
with my solution. I found that I, obtained the, same; results as 
when the other seeds were used, so that it was ' evi<Jent that the 
ohlor-zino-Iodine solution used by Bergfcheil and Day was at fault, 
A distinct cuticle was present in the Indigofera o/rrecta, whilst 
there was no trace of a cuticle structure in the sections of 
Indigofera sumatrana, treated with chlor-zinoiodxne solution. 

In some of the seeds examined, notably those of Lahickea 
laneeolata, the whole of the structureless cuticle did not aippear 
to be specially resistent, but there was a narrow edge on the free 
side of the cuticle which stained a deeper yellow, and which on 
treatment with strong sulphuric acid, disintegrated into' seg- 
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meaits. It appeared to be in tbis edge that the extreme im- 
permeability of the seed coat was located. 

The variations in the resisting powers of the different seeds 
are very curious, and as will be noticed in the accompanying 
tables, the thickness of the cuticle dues not seem to be solely 
responsible in determining the powers of resistance tO' swelling. 
Naturally the quality and degree of impregnation of the cuticle ‘ 
is as important as its thickness. As an efxaniple of this a few 
cases of different species of Aoacia may be cited. 

Thus the thickness of the cuticular layer of Acacia diffusa, as 
measured by the ^epiece micrometer was .042 mm., whilst that 
of Acacia glaucescens was .022 mm. In the former case soaking 
for 0.5 hours in acid was sufficient to produce swelling - of 
the seeds when put into water ; but in the latter case none of the 
seeds swelled in w'ater unless they had been previously soaked in 
sulphuric aicid for 1.5 hours. 

As a general rule in small and medium-sized seeds, the cuticle 
is well develoj^ed, and represents the impermeable part of the 
seed coat, while in the case of large seeds, such as those of 
Adansonia Gregor ii^ Mucuna gigantea^ Wistaria Maiden- 
iana and Guilandina Bonducellay the cuticle is relatively unim- 
portant and inconspicuous. In these seeds the extreme resist- 
ance which they exhibit appears to be located in the palisade 
cells. The above conclusions were arrived at as a result of 
further experiments which were carried out with the seeds. 

The unswelled seeds, after several days’ soaking in water, were 
placed in strong sulphuric acid and left there for about 15 
minutes. They were removed, and again placed in water, in 
which they remained for a day. Immersion for 15 minutes in 
nearly every case proved to be insufficient to render them per- 
meable, and consequently they were replaced in the sulphuric 
acid for 10 or 15 minutes again. Half an hour's immersion in 
the acid was found to be adequate for most of the seeds, there 
being a small minority which required further soaking in acid 
for 15 to 60 minutes longer. The minimum times required for 
the different varieties of seeds to be soaked in acid before they 
are capable of imbibing water are stated in the accompanying 
tables. Directly a seed was seen to have swelled in water, a 
section of the seed coat was cut, with tha result that in the 
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majority of smaller seeds tlie palisade layer was observed to be 
quite intact, whilst the cuticle had beon in some cases wholly, 
but in the greater number of cases partially, dissolved away by 
the acid. 

But it was different with the larger seeds ; for sections of the 
seed coat cut after swelling showed that the palisade tissue was 
eaten away by the acid, and ordinarily it was practically all gone. 

Before and during swelling, almost without exception, a mem- 
brane peeled off* the seeds, which in the smaller seeds appeared 
to be the cuticular layer only, and in the lartrer consisted of the 
palisade cells and the very inconspicuous cuticle. 

The most resistent seed of all those which I tried wais that of 
Adamonia Grtgorii, Professor Ewart found that his specimens 
swelled after 6 hours soaking in sulphuric acid, hut in the case of 
a different sample with which I experimented, immersion in acid 
for that period of time produced no perceptible effect whatever. 

The actual results of my exp-eriiuents have been put down in a 
tabular form, and the accompanying figures represent sketches of 
the sections of the seed coats of one species of each genus of 
most of the seeds used. 


Name of Seed. 

♦Minimum time in 
sulphuric acid to 

Thk'kr»ess of 


produce swelling. 



Abutiion oxycarpum - 

- .5 

hours - 

.030 

mm. 

Acacia brachybotrya - 

. .42 

jj 

.019 


Acacia calamifolia 

- 1 

)> 

.060 


Acacia diffusa - 

- .5 

j>, 

.042 

ff 

Acacia glaucescens 

- 1.5 


,022 


Acacia iteaphylla 



.005 

if 

Acacia leprosa - 

- .5 


.016 

ff 

Acacia longifolia 

- 1 

>> 

,030 

ff 

Acacia montana - , - 

- .42 

5? 

.015 

>f 

Acacia myrtifolia 

- 1 


,019 

>> 

Acacia penninervis 

- .75 


,030 


Acacia retinodes 

- 1 

J5 

.018 

ff 

Acacia verniciflua 

- .42 


.016 

f-) 


f In practically all cases the time of immersion can be doubled or more than trebled 
without appreciable injury to the seed, the subsequent swelling in water being naturally 
more rapid. 
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Adansonia Gregorii - 
Albizzia loplia.nth'a 
Albizzia pruinosa 
Albizzia Saman - - - 

Albagi cainelorum 
Barklya syringifolia - 
Bossisea beteropbylla -• 
Bossiaea Stephensoni - 
Canavallia obtusifolia - 
Cassia australis - - - 

Cassia Brewsterii 
Cassia eremopbila 
Cassia laevigata - 
Cassia suffniticosa 
Ceratonia siliqua 
Chenopodium album - 
Crotalaria Mitchellii ‘ - 
Ojrtisus albus . - - 

Cytisus triflorus 
Daviesia parvifiora 
Dillwynia ericifolia 
Dillwynia floribunda - 
Dolichos sinensis 
Erytbrina Vespertilio - 
Gompbolobium latifolium - 
Goodia lotifolia - - - 

Guilandina Bonducella 
Hibiscus beteropbylla 
Hibiscus Lampas 
Hibiscus tiliaceus 
Hibiscus Trionum 
Hovea heteropbylla - 
Hovea longifolia 
Indigofera arrecta 
Kennedya monophylla 
Kennedya prostrait-a - 
Kydia (Bastardia) Caracas - 
Labichea lanceolata - 
Lablab purpureus 


6 ? hours 

- 

.012 

mm . 

.5 

5 J 

- 

.011 

35 

1 


- 

.011 

55 

.5 

5 > 

- 

.026 

5 3 

.5 

35 

- 

.002 

55 

.4 

33 

- 

.011 

33 

.5 

33 

- 

.012 

33 

.5 

35 

- 

.011 

3 5 

.42 

33 

- 

.003 

33 

.25 

33 

- 

.041 

35 

.25 

33 

- 

.042 

33 

.25 

53 

- 

.012 

33 

.25 

33 

- 

.008 

33 

.25 

33 

- 

.009 

33 

.25 

33 

- 

.009 

>3 


33 

- 

.012 

53 

.5 

35 

- 

.018 

33 

.5 

33 

- 

.004 

33 

.5 

33 

- 

.005 

53 

1.6 

33 

- 

.002 

33 

1.5 

33 

- 

.003 

33 

1.5 

33 

- 

.003 

’S 

.42 

33 

- 

.002 

53 

.75 

33 

- 

.002 

35 

.20 

33 

- 

.013 

33 

1.42 

33 

- 

.022 

33 

1 

33 

■■ 


33 

1 

>3 

- 

.008 

33 

1 

33 

- 

.026 

33 

.42 

>3 

- 

.019 

33 

.5 

33 

- 

.023 

33 

.42 

33 

- 

.020 

33 

.5 

33 

- 

.023 

33 

.5 

33 

- 

.008 

33 

1.5 

33 

- 

.002 

33 

1.5 

33 

- 

.013 

33 

.5 

33 

- 

.005 

33 

.42 

33 

- 

.044 

33 

.5 

» 

- 

.030 

33 
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Lathyriis maritimus - 

- .42 

hours - 

.002 

mm. 

Lavatera plebeia 

- 1.5 

>5 

.026 

99 

Maba seriocarpa 

- .40 

» 

.006 

99 

Malva rotundifolia 

- .5 

?> 

.004 

99 

Medioago denticiilata - 

- .42 

)5 

.005 

9) 

Medicago sativa 

- .4 

J> 

.006 

99 

Mirbelia oxyloboides - 

- .5 


.013 

99 

Muouna gigantea 

- 8? 

J? 

1 

, 99 

Oxylobium trilobartuin 

- .42 

JJ 

.015 

99 

Pult6nae<a daphnoides 

- 1 

J> 

.006 

99 

Pultenaea retusa 

- 1 


,009 

99 

Pultenaea stipularis - 

- 1 

)i 

.004 

99 

SwainS'Ona galegifolia 

- 1 

3) 

.003 

99 

Trifolium glomeratum 

- .25 

99 

.009 

99 

Wistaria Maideniana - 

- 61 

99 

1 

99 


% 


EXPLANATION OF PLATES. 

All are vertioal sections through the epiderrais and snbjaceait 
layer. 

The cuticle is dra5vn roughly to scale, and is depicted as a deep 
black line forming the upper border in each drawing 

1. — Abutilon oxyoarpum, F. v. M. 

2. — Aoacia myrtifolia, Willd. 

3. — Adansonia Gregorii, F. v. M. 

'4. — Albiziia Saman^ Benth. 

$.^Alhagi oameiorum, Fisch. 

6.— Barklya syriugifolia, F. V. M. 

— ^Bossisea Stephensoni,’ F, M* 

8. — Caeealpinea Benduedlla, Blaming. 

9. — ^j^yallia obtusifolia, B'.'C. 

XO.— -Oawa Brawstmi, F« v*. M, 

11. *— Oeratonia, sp. 

12. — Chenopodiuxh aibupa, L. 

13. —Ootataria Mitcheffii, B^lb. 

14. — Cytisus aibus, LiA 

15. — Dawiesia parVifoli^ F'. y. M. 

16. — Dillwynia floribunda, S, M. 








Proe. E.S. Victoria, 1908. Plate II. 
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17. — Dolichos sinensis, L. 

18. — Erythrina Yespertilio, Benth. 

19. — Gompholobium latifolium, S. M. 

20. — Goodia lotifolia, Salisb. 

21. — Hibiscus tiiiaceus, L. 

22. — Hovea heteropbylla, A. Cunn. 

22 (a). — Indigofera arrecta (Benth.?). 

23. — Kennedy a prostrata, R. Br. 

24. — Kydia Caracas, Roxb. 

25. — Labichea lancenlata, Benth. 

26. — ^Lablab purpurescens. 

27. — Lathyrus maritimus, Bigel. 

28. — Lavatera plebeia, Sems. 

29. — ^Maba seriocarpa, F. v. M. 

30. — Malva rotundifolia, L. 

31. — Medioago sativa, Linn. 

32. — Mirbelia oxyloboides, F. y. M. 

33. — ^Mucuna gigantea, D. C. 

34. — Oxjdobium trilobatum, F. v. M. 

35. — Pultenaea stipularis, Sm. 

36. — Swainsona galegifolia, R. Br. 

37. — -Trifolinni glomeratum, L. 

38. — ^Wistaria Maideniana, Bailey. 

In concluding this section of the paper, I wish to express my 
thanks to Mr. R. T. Baker, Technological Museum, Sydney ; Mr. 
W. Gniltbyle, Botanic Gardens, Melbourne : Mr. J. H. Maiden, 
Botanic Gardens, Sydney ; and Mr, H. C. Sampson, Trichinopoly, 
for kindly supplying many seeds, of which the original samples 
had been wholly used for germination tests. 


Post Script. — ^The detailed account of Becquerers work was not 
received until April, 1908, when the present paper was in the 
press. Hence it ha« only been possible to include the 23 positive 
records given by Becquerel and a few of the negative onea The 
fact that Becquerel examined only 10 seeds of each kind made it 
possible for him to overlook any percentages below 10 per cmk 
The minute traces of CO^ Becquerel found to be given off by old 

15 
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air-dried germinable seeds are probably the result of surface 
oxidation in tbe integument, and hence arises the fact thait ex- 
posure to light incre-ased these gaseous exchanges instead of 
slightly decreasing them, as in true re'S|)iration. In addition no 
precautions appear to have been taken to ensure the absence of 
adhering micro-organisms. 

Becquereks conclusions that the impermeability of the coats of 
macrobiotic seeds is the gradual result of their ageing, and that 
only seeds with impermeable coats can last for any length of time 
have already been shown to be incorrect. The impermeability is 
due to the presence of a cuticle developed during ripening, and 
the presence or absence of the latter determines whether a seed 
will or will not have a long life in the soil, but not whether it 
will have a long life when preserved in dry air. Macrobiosis is 
the result of a biological adaptation of the protoplasm, in which 
an impermeable cuticle plays a merely accessory or adding part. 

In regard to the impermeability of the integuments of seeds to 
absolute alcohol, Becquerel has overlooked the fact that the first 
observation (on Cress seeds) is due to de Bary, and that this 
question was investigated by me with some completeness in the 
Ikans. Liverpool Biol. Soc. 1894, pp. 207-247, in which paper 
an explanation is given of the fact that diluted alcohol is more 
fatal to dry seeds than absolute alcohol. 

Hiltner and Kinzel (Zentrhl. Agr. Cheui. 1907, pp. 381-4) 
find that the hardness of the seeds of Clover and other Legu- 
minosao increases when they are subjected to moderate dry heat, 
and hence they con elude that the conditions during ripening de- 
termine tbe percentage of hard seed. It is only to bo expected 
that when the “ hardness ” is due to the presence of a cuticle, 
xerophilous csonditions should exercise the same influence on the 
development of cuticle on ripening seeds as on leaves and other 
parts, but the partial hardening of ripe seeds when stibjecied to 
dry heat is probably of dissimilar origin. 

In conclusion, I have to thank Messrs. Tovey and Audas, of 
the National HerbaaiiLm, for their zealous co-operation in the 
search for material, in verifying the names, and in the correction 
of proofs. The tedious process of seed counting was largely 
carried out by Messrs. O'Brien and Cronin, of the Botanical 
Department of. the University. 
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Art. II. — The Silwian Rocks of the Whittlesea 
District. 

By J. T. JUTSON. 

With an Appendix on the Fossils Collected, 

BY F. Chapman, A.L.S., Etc. 

(With. Plates III., IV.). 

[Read 12th March, 1908.] 

Introduction. 

The area dealt with in this paper is the whole of that com- 
prised in the Geological Survey Quarter Sheet 3 S.E., the 
southerly portion of Quarter Sheet 3 N.E., and the northerly 
portion of Quarter Sheet 2 N.E. 'W'hittlesea is the most central 
township of this district. 

This block of country has the granitic rooks of Mount Disap- 
pointment in the north, and basaltic rocks in the south-west; 
but Silurian rocks form the major portion, and it is with them 
only that this paper is concerned. The contour of the Silurian 
area has the usual undulating appearance of Silurian country of 
moderate altitude in Victoria. 

Previous "Work. 

This appears to have been restricted to the mapping many 
years ago by the old Geological Sur\"eyi ; to the determination 
by the late Prof. McCby2 of some of the fossils collected by. the 
Survey ; and to some records by Mr. Chapman from near the Yan 
Yean^. The work of the field surveyors determined the boun- 
daries very accurately of the various geological formations ; and 

1 Quarter Sheets, 3 S.E. and 3 N.E., by Norman Taylor,' 1857 and 1868. Quarter Sheet 
2 N.E. , by Robert Etheridge, Jr. , 1868. 

2 Prod. Pal. Vic., Decades v. and vi. and Quarter Sheet 3 N.E. List of fossils from Bb. 15, 
16, 17. 

3 Vic. Nat., vol. xx., 1904, p. 165. 

lOA 



212 


J. T. Jiitson : 


Prof. MoCoy, from ike palaeontological evidence^ was enabled to 
prove tke Silurian age of the older sedimentary formations, and 
to suggest^ that fossils from certain localities were indicative of 
the base of the Upper Silurian (Silurian), a suggestion that Mr. 
Chapman in his Appendix to this paper, by his determination of 
their Melbournian age, now confirms. There was not sufficient 
material to indicate the geological structure of the rocks, nor 
to subdivide them palseontologically. 

Since the work of the Survey, many more sections have been 
revealed by road cuttings; and these have enabled me to 
collect many fossils and to record observations by which the 
general geological structure may be ascertained, and the beds 
subdivided. 

Lithological Characters. 

The rooks throughout the area are on the whole extremely 
uniform in general lithological characters. They vary from thin 
bedded shales and mudstones of very fine grain to fairly thick 
bedded, coarse-grained micaceous sandstones, which are often 
siliceous. The finer grained rocks are generally rubbly, often 
conchoidal in fracture, soft under the hammer, generally contain 
little mica, and possess a considerable variety of colours. They 
are, if anything, characterisitio of the Melbournian division of 
this area. The coarser grained rocks often contain much mica, 
are usually brown or yellow in colour, are frequently mottled, 
and possess more pronounced joints than the finer grained series. 
Tbs&j are more indicative of the Yeringian division in this 
district. 

The only distinctive bands are the sandsto’ne, noted by Mr. 
Chapman under section in the Appendix, as containing starved 
forms of Camaroto'eiohia decemplioata, Sow. sp., and a shelly 
limestone; The former is found forming a line of reef contain- 
ing small quartz veins, on a hill to the aouth of Mount Phillippi. 
The same kind of rock (but so far as I have observed, wibhout quartz 
veins), containing similar fossils, is found ■ at Mount Phillippi, 
and also at section XIII. As the occurrences at the line of reef 


1 Quarter Sheet, 3 N.E. 

t This aud the other numbers in Roman numerals refer to the fossiliferousj sections 
marked on Ihe accompanying map. In the Appendix the same numbers are used to 
indicate the ^me sections. 
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and at section XIII. are about the same distance from the axis 
of the great anticline described below, it is possible that this is 
a distinctix-e band. 

The limestone referred to is found at section Vll. on the 
Cemetery Hill road. It is about 2 feet thick, and exposed along 
the road for about 35 feet. The rock -is a tough, dense, com- 
pact, sandy limestone of dark grey colour. It is composed 
almost whollj’- of brachiopod shells, which, as usual in lime- 
stones, are only clearly seen on weathering. The fossils may be 
detected in abundance here, as many blocks have been out away 
and removed to the side of the road, thus allowing the weather 
to develop the organisms. A noticeable feature is the number 
of a very large form of Spirifer, described by Mr. Chapman in 
the Appendix. A possible representative of this limestone is 
found at section VI., but as the arenaceous constituents of the 
rocks at the latter section predominate over the calcareous, the 
conditions of formation were somewhat different. 

Geological Steuctubb. 

The map accompanying this paper (which, in its topography 
and geological boundaries,^ has been compiled from the Quarter 
Sheets of the area) records the dips^, copied from such Quarier 
Sheets, together with the additional ones taken by myself. 
These show that the general geological structure of the district' 
is simple — a great anticline, and a well-defined syncline, sepa- 
rated by a fault. 

The anticline may be traced for about 9 miles from the Yan 
Yean Reservoir, northward to the south-west of Mount Dis- 
appointment. Its axis runs from Barber’s Greek some 
distance in a northern direction west of, but approx- 
imately parallel to, the railway line, the main Whittle- 
sea road and the Plenty River. As it approaches the 
township of Whittlesea, it turns towards the north-west, and 
runs parallel to Bruce's Creek, a north-westerly tributary of the 
Plenty River. This coincidence of the axial line of the anticline 
with the direction of the Plenty River and Bruce's Creek valleys, 

1 For simplicity I have ignored the Alluvial and Post-Pliooene indicated on the 
Quarter Sheets. 

2 Indicated by double-headed arrows. 
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is worthy of note. As regards the cause of the deviatio'n of the 
anticline itself, it may be that the granitic intrusion of the Mount 
Disappointment rocks is the determining factor. Th© average 
dip of the beds is about 50 deg., so that the anticline forms a 
broad, fairly gentle fold. This is borne out where the actual 
axis can be seen, as at Barber’s Creek, in Quarter Sheet 2 N.E. 
and at the Glenburnie road, near the main road from Whittlesea 
to Wallan. At the latter section the anticline appears to have 
a slight pitch to the north. I have located only one minor fold 
in the main anticline. This fold — a syncline — is determined by 
the sections along the Cemetery Hill road. It does not appear 
to extend far either to the north or to the south. The beds of the 
anticline exposed on each side of its axis occupy, in a horizontal 
line, about 2 miles. The rocks are, as will be subsequently shown, 
of Melbournian age. Prom the structural and pala3outological 
importance of this fold, I propose (following Prof. Gregory’s 
nomenclature)^ to distinguish it as the "‘Whittlesea Anticlinal.” 

The other main structural feature ia the syncline observed 
near the junction of the Cemetery Hill and the Merriang roads. 
Its axial line crosses the former ro'ad about 100 yards to the east 
of the junction of the roads just mentioned^, but such line has so 
far been definitely traced a very short distance. The syncline, 
however, is no minor fold, as the low angles maintained for 
about a mile on each side of the axial line demonstrate. The 
fold must therefore have been a broad, far-reaching one, but its 
septa have been removed by denudation. The strike on the 
eastern side of the axis averages about N. 40 deg. E., with a 
corresponding north-westerly dip at an angle of about 10 deg. 
The strike of the western side is about N. 50 deg. W. on the 
average, with a corresponding north-easterly dip at about the 
same angle as the e-ther side. We have thus a nosing in ” to 
the south, with an increasing divergence of strike to the north. 
This nosing in ” givefs rise to a series of V-shaped outcrops in 
ground plan. Whether this structure continues for any consider- 
able .distance, either to the north or to the south, it is at present 
impossible to say, on account of the paucity of dips in the former 

1 The Heathcotian. Proo. Roy. Soe. Viet., vol. xv. (n.s.>, pt. ii. (1902), p. 171. 

2 Some apparent dips at the very small sections marked, ix. on the map, would if 
correct, throw the axial line a little further to the east ; but in view of the clearness of the 
road sections, these may be disre{¥arded. 
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direction and tlie basaltic flows in the latter. The synoline 
pitches to the north, and the axial line can be drawn in a 
northerly direction for about one mile, but beyond this it is 
uncertain. The rocks are, as indicated later, mainly of Yeringian 
age, and as the syncliiie, therefore, is of importance structurally 
and palaeontologically, I suggest that the name of the “ Merriang 
Synclinal be given to it. 

There is a third possible structural feature — a fault. As 
already noted, the strike of the eastern side of the syncline is 
about N. 40 deg. E., the strata dipping at about 10 deg. The 
strike of the western leg of the Whittlesea anticlinal along the 
Cemetery Hill road is from 5 deg. to 10 deg. west of north, with 
a dip at an angle of about 50 deg. If the strike lines he con- 
tinued to the north of the road just mentioned, they will meet 
at an acute angle. The only satisfactory explanation is a fault, 
and apparently a strike fault, so far as the Whittlesea anticlinal 
beds are concerned. The pitch of the Merriang Synclinal may 
have been caused by this fault, and the rocks of this fold would 
be on the downthrow side. The amount of the displacement is 
at present unascertainable. The probable course of the fault 
for about 24 miles is indicated on the map. How far it continues 
cannot at present be said. Perhaps a cross fault occurs near to, 
but to . the west of, Mount Phillippi. ‘ The section accompanying 
this paper indicates the general structure along the Cemetery 
Hill road. 

Fossiliferous Sections. 

These, with the exception of SII. and XIII., have been dealt 
with, as regards the fossils, by klr. Chapmian in the Appendix. 

Some of the sections are excellent, both for fossils and for 
structural evidence. Amongst these are HI., VII., VIII. and 
XIL At the last named, Pleurodiotyum miegastomum, Dun, is 
the only fossil yet determined. Section III. is identical with 
Bb 15 on Quatrer Sheet 3 N.E. At section VII. a richly fcssil- 
iferous feiTuginous sandstone occurs under the shelly limestone. 
Section VI. is the richest of all for fossils (trilobites and 
brachiopods being especially abundant); but the rocks are 
merely small blocks thrown out in grubbing trees. Most of the 
other records are either very small sections or outcrops, and 
where the dip is not indicated on the map, there is not sufficient 
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information, as a rule, to determine it. IX. represents two 
sections, whose fossils have become mixed, but they are both in 
the Yeringian area. The fossils from section X. Mr. Chapman 
classes as of doubtful horizon, no doubt from their scarcity and 
want of characteristic fossils ; but the map showsi that these 
rooks come within the Yeringian area. Section XI. has not been 
carefully examined, but will probably be found to be Yeringian. 

Age, Extent and Thickness op the Beds, 

Mr. Chapman has sihown in the Appendix that the fossils col- 
lected indicate rocks of Melbournian and Yeringian age, with 
probable Passage beds. With this assistance, I have been 
enabled to indicate the areas of the respective series on the map 
attached. The Melbournian is practically coincident with the 
Whittleseia Anticlinal, There is in addition the small triangular 
block between the fault and the Passage beds. The rocks of 
this piece of country form part of the Merriang Synclinal, and 
are conformable to the Passage beds and the Yeringian. As 
they are below the Passage beds they must, for the present, be 
regarded as Melbournian. This \nll be an interesting point to 
settle, as i£ it is Melbournian, we shall then have Melbournian, 
Passage beds and Yeringian all conformiable to one another. 

The Passage beds occur at sections VI. and VIL, and their 
field relations justify the view that the; rocks at these sections 
form part of the same set of beds. I have therefore connected 
them on the map. 

The area of the undoubted Yeringian rocks is small, forming 
part only of the Merriang Synclinal ; but their northward exten- 
sion will no doubt subsequently be proved. 

, As regards thickness, allowing an average inclination of 50 
deg. lor the beds in the Whittlesea Anticlinal, and assuming 
there is no undiscovered repetitio*n of the beds, I estimate the 
thickness of the exposed Melbournian series at between 7000 feet 
and 80(X) feet. 

Taking the average angle of the known Yeringian beds at 
10 deg., md, with the Passage beds as a base, the thickness of 
Yeringian series, as comprised within the area of the fossil- 
iferous. sections, would be about 750 feet. 

1^6 rocks along the Cemetery Hill Road between the fault and 
the probable Passage beds, have a thickness of about 600 feet. 
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SUMMABT OF CoisrCLUSIOXS. 

The Silurian rocks of the district consist structurally of a great 
anticlinal fold, called the Whittlesea Anticlinal, and an important 
synclinal fold, called the Merriang Sjmclinal, separated by a 
strike fault. 

Palseontologically they can be .subdivided into the Mel- 
bournian series (coincident with the Whittlesea Anticlinal) and 
the Yeringian series (to which part o*f the Merriang Synclinal 
belongs), such series being divided by probable Passage beds 
containing a rich fauna. 

The estimated thickness of the Melbournian series is between 
7000 feet and 8000 feet, while that of the Yeringian is about 
750 feet. 

A shelly limestone forming part of such Passage beds is the 
most striking lithological feature. 

Finally, I wish to express my indebtedness to Mr. Chapman 
in connection with this paper. He has not only most willingly 
examined and determined all fossils submitted to him, hut has 
throughout my work, aided me with his advice and encourage- 
ment. 


Notes on a Collect ion of Silwriwii Fossils from the 
Whittlesea District, ‘made by Mr. J. T. Jutson. 

By FREDERICK CHAPMAN, A.L.S., Etc. 

(National Museum). 

(Plates IV., V.). 


Preliminary Remarks. 

The following determinations have been made upon a very 
representative series of fossils from both divisions of the 
Silurian, the Melbournian and the Yeringian ; whilst there also 
seems to he a special fauna represented at the localities near the 
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Glenbiimie road, and at Cemetery Hill road, which may for the 
present be regarded as a passage bed between the two divisions, 
or possibly a basement bed of the Yeiingian, containing Daiman- 
it€8 meridianus at a higher horizon than usual. 

The mtijority of the fossils are represented either m casts in 
mudstone or sandstone. As is often the case, the mudstone 
casts a£ord ven^ perfect squeezes in wax, in which all the 
minutiae of a weill-i>reseirved fossil may be made out, with the 
additional advantage of structoe produced by weathering, and 
not generally seen in the thoroughly mineralised fossils. Thus 
the vascular system of Atrypa reticularis is often shown with 
surprising clearness in the mudstone casts from the Glenburnie 
beds, and the same may be said of a. species of Ortliis (Bh vpi- 
domella) w’hich occurs in the Mendang road beds’, which shows 
both muscular and vascular impressions. 

LISTS OF FOSSILS. 

The numbers refer' to localities so marked on map. 

Melbournian Series. 

L — ^Yan Yeaji ; from the tunnel tO' Reservoir. 

Crinoids, indet. Columnars o^nly, of a slender-stalked species ; 
usually found in great abundance in a fine-grained sandstone. 

Chcnetes melbournensis, Chapm. Found both in the sand- 
stone and mudstone. These examples are smaller than those 
from the South Yarra mudstone. 

Nucula, sp. 

Encrinurus, sp. 

IPhacops. 

Besides these fonns I have already recorded from the same 
locality, Eyolithes novellus, Barr., and Bellerophon^ sp., in addi- 
tion to Phacops and Encrinurus, whilst the €honetes was pre^ 
viously referred to as Chonetes ef. melhournensis^. 

II. — Comer of Kinglake and Jack^s Creek Roads. 

Camarotoechia decemplicata. Sow. sp. 

Rhyncho-trema liopleura, McCoy sp. 


1 Viet. Naturalist, vol. xx., l&Oi, p. 165. 
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Rhynchonellid, indet. 

INucula lamella.ta, J. Hall. 

III. — ^Wallan Road. 

Crinoids, indet. Remains of tRe eoluninars of a slender-stalked 
species, cf. Chonetes. 

OrtRis sp. 

Caniarotoechia deoeniplioata, So-w. sp. Common. 

Rhynchotrema liopleura., McCoy sp. Very common. 

RhyncliO'trema formosa, McCoy sp. Several. 

?Atliyris^ 

cf. Palseoneilo or Nuculites. 

IY._Wallan Road. 

Chonetes melboiirnensis, Chapm. 

Caniarotoechia decemplicata, Sow. sp. 

Rhynchotrema liopleura, McCoy sp. 

Probably Melbournian. 

T. — ^Froin line of reef, S. of Mt. Phillippi. 

Caniarotoechia decemplicata, Sow. sp. A number of impres- 
sions in hard pinkish sandstone, of a starved variety. The 
lithological condition of this bed, and the aggi^egated shells, are 
closely matched in other occurrences of the lower division 
of the Victorian Silurian ; whilst strata of similar character have 
not been observed, so far as I am aware, in the Yeringian 
series. 

Probably Passage beds between the Melbournian 
and Yeringian series, but showing more of 
the faunal characters of the latter. 

VI. — From Creek near Glenburnie Road. 

?Znphrentis, showing tendency to rejuvenescent habit of 
growth. 


1 This fossil may be related to those referred by Mr. R. Etheridge, Jiutr. (see Monthly 
Prog. Rep., No. 3, 1899, Geol. Surv. Viet., p. 24), to “ Brachiopod allied to Atrypa 
Dav.*’ Mr. Etheridge also records other more or less indeterminate fossils from the same 
district, and remarks that the fossils “ are of Upper Silurian age, but whether high or low 
in that series, there is not sufficient evidence to determine.” 



220 


Frederick Cha2^man : 


? Cyat hopliyllum . 

Pleurodictyum megasto-mum. Dun, 

Monticulipora sp. 

Crinoid columnars. 

Stropheodonta alata, Chapm. 

Leptaena rhomb oidalis, Wilckens sp. 

^Chonetes. 

Orthis (Dalmanella) canalioulata, Lindstrom. 

Orthis (Dalmanella) elegantula, Dalman. 

Orthis (Dalmanella) testudinaria, Dalman. 
Rhynchotrema cf. form-O'Sia, J. Hall sp. . 
Rh^chotrema liopleura, MoCoy sp. 

Rhynchotreta ouneata, Dalman. 

Camaro'toeohia sp. 

Atrypa reffcicularis, Linn, sp. 

Spirifer perlamellosus, J. Hall, var. densilin©a,ta, noy. 
Actinopteria bbydi, Conrad sp. 

Proetus ra.ttei, Eth. fil. and Mitch. 

Cypha-spis cf. yassensis, Eth. fil. and Mitch. 
Homalonotus sp. 

Phacops cf. sweeti, Eth. fil. and Mitch. 

Dalmanites meridianus, Eth. fil. and Mitch. 

VII. — Cemetery Hill Road Limestone Section. 

Crinoid, indet. ; coiled distal end of column. 
Stropheodonta (Braohyprion) lilydalensis, Chapm. 
Strophonella euglyphoides, Chapm. 

Leptaena rhomboidalis, Wilckens sp. 

Orthis (Dalmanella) testudinaria, Dalman. 

Orthis (Dalmanella) elegantula, Dalman 
Platystrophia biforata, Sohloth. sp. 

Camarotoechia deoemplicata., Soyt. sp. 

Rhynchotreta cuneata, Dalman. 

Unoinulus stricklandi, Sow. sp, 

Spirifer perlamellosus, J. Hall, var. densilineata, nov. 
Actinopteria boydi, Conrad, sp. 

Modiomorpha sp. 

A gasteropod (mould), indet. 

Dalmanites meridianus, Eth. fil. and Mitch. 
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Yeringian Series. 

YIII. — Merriang Koad. 

Pleurodietyum megastonium, Dun. 

Crinoid remains (oolumnars) : indet. 

?Lingula. 

Orthis (Dalmanella) testudxnaria, Dalman. 

Orthis (Dalmanella) ©legantula., Dalman. 

Orthis (Rhipidomella) sp. 

Camarotoechia decemplicata, Sow. sp. 

IZygospira. 

Atrypa reiticjoilaris, Linn. sp. 

Trilobite (pygidium) indet. 

IX. — ^Barber’s Creek. 

Stropheodonta ala>ta, Chapm. 

Camarotoechia decemplicata, Sow. sp. 

Atrypa reticularis, Linn. sp. 

?Spirifer. 

^Nucleospira. 

'^Athyris. 

Actinopteria boydi, Conrad sp. 

Silurian of Doubtful Horizon. 

X. — ^From Hill West of Glenbuniie Boad Beds. 

Orbiculoidea sp. ; probably a new form. 

?Bhynchotrema liopleura, McCoy sp'. Part of a ventral valve, 
showing strongly accentuated laminae of growth, sometimes met 
with in this specie's. 

‘lAthyris. 

XL — From The Gap,’’ near Wallaii. 

Chonetes’ cf. oresiswelli, Chapm. Two s’mall examples, distinct 
from C. melbournensis in having numerous, comparatively strong 
riblets, becoming divergent near the margin. 

Gamarotoeohia decemplicata, Sow. sp. 



222 


FredeHch Chapman : 


Palaeontological Notes. 

Fleurodictyum megastomum^ Dun. 

P. megastomum, ’ MoCo;^, 1867 (nomen nudum), A.nn. Mag. 
!Nat. Hist., ser, 3, vol. XX., p. 201, footnote. 

Dun, 1898, Proc. Eoy. Soc. Yict., vol. X.N.S., pt. II, p. 83, pL 
III, fig. 1. 

Th '0 specimens in the present collection, from Glenburnie 
Eo'ad and Merriang Eoad, afiord additional evidence of the pecu-* 
liar habit of this species to attach itself to the stems of 
crinoids, which character ma.y also hold good for the genus. In 
a former paper! I have drawn attention to this peculiarity, and 
in the case of the Victorian specimens, whose corallum often 
attains a diameter of over 5 cm., they seem invariably to select 
a comparatively slender-stalked orinoid for attachment, which 
must have imposed a heavy burden upon their host. The oppor- 
tunity is now taken to correct a locality given in my paper 
above-mentioned (p, 107), caused by a duplication of reference 
letters and numbers on the Survey specimens, in which the 
locality B16 as there recorded should read Simmons’ Bridge 
Hut on the Yarra,” and not West of Mt. Disappointment ” ; 
the reference to the latter having been afterwards altei'ed by the 
Survey to Bbl6. 

In reference to its distribution it is interesting to note that 
P, megastomum was collected by Mr. G. Sweet from near Kil- 
more, and probably from about the same horizon as the Glen- 
bumie Eoad Beds. 

« 

Platystrophia hiforatUy Schlotheim, sp. 

The occurrence of the above fossil in strata having a strong 
Yeringian facies, viz., the Cemetery Hill Eoad section, affords 
further evidence of its greater abundance in Victoria in the 
equivalent of the Wenlock. It has also been found in the 
Walhalla and Mt. Wellington Districts in Gippsland in strata 
which may be of similar age^. 

1 Proc. Roy. Soc. Viet., vol. xv., pt. ii., 1903, p. 106, pi. xvi., fipfs. 2-5. 

. 2 Viet. Natxiralist, vol. xxiv., 1907, p. 34. 
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Spirifer perlamellosus^ J. Hall, var. densilineata, now 
(PL IV., Fig. ), 2; PLV.). . 

Description . — Shell large, semicircular ; extremities obtuse to 
acutely pointed. Ventral valve gently arcuate, beak \rell pro- 
jected beyond the cardinal line ; dorsal valve strongly convex 
towards the middle. Cardinal area moderately high. Median 
sinus wide and deep ; median fold moderately wide and some- 
what depressed or even concave on- the top. On either side o-f 
fold and sinus, four strong, subangulate to rounded plications, 
and indications of two more, near the cardinal line, nearly ohso-* 
lete. Shell-surface with concentric lamellse as in the specific 
form, but more distinct ; radial surface striae well developed, 
closely arranged and almost continuous from beak to margins. 
Width along cardinal line in a typical example, 55 mm. Length 
from beak to anterior margin, approximately 35 mm. 

Observations . — The present variety, densih'neaia^ differs from 
the tyjoe form in the more distantly-spaced surface lamellae of 
the shell, and the persistent striae. The type species "was de- 
scribed by J. Hall from the Lower Helderherg Group (shaly 
limestone) of the State of New York. 

In a former paper, giving a list of Siliudan (Yeringian) fossils 
from the Croydon District, I included a spirifer there referred 
to as S. perlamellosus^ var. nov., and bracketed it with McCoy^s 
S. sulcata. The smaller examples of the new variety densilineata 
show certain marked affinities with those figured by McCoy under 
Hisinger's specific name, and at the time it seemed highly prob- 
able that they made a continuous series of one variable species. 
A further examination of a large number of Yeringian spirifers 
shows, however, that McCoy was right in regarding his specimens 
from Yering as identical wdt-h Hisinger's species, the chief and 
fairly constant differences between the two forms 8. perlor 
mellosus^ var. derisilineata, and S. sulcatus being the higher 
delthyrium, the closer lamellation, mure numerous plications, 
and interrupted striae of the latter. The Croydon examples 
should, therefore, be referred to Spirifer sulcatus^ Hisinger sp. 


1 Pal. N. York, vol, iii., 1859, p, 201, pi. xxvi., figs. 1, 2. 

2 Viet. Naturalist, vol. xxiii., 1906, p. 239. 
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S. 'perlamellosus, var. densilineata was found both in the 
Glenbumie and Cemetery Hill Road sections, and it will prob- 
ably prove to be a good zone fostsil. 

Actinopteria hoydi, Conrad sp. 

Avicula boydi, Conrad, 1842, Journ. Acad, Nat. Sci. Philad., 
voL VIIL, p. 237, pL XIL, fig. 4. 

This species is already known from the Hamilton Croup of 
N. America and the Upper Ludlow of Britain. It is widely 
distributed in our Yeringian series, having been found at Croydon 
and at various points in the neighbourhood of Lilydale, in addi- 
tion to the present occurrence at Glenburnie Road, Cemetery Hill 
Road and Barber’s Creek. 


Modiomorpha sp. 

Three examples of a modioliform shell occur on one slab from 
the Cemetery Hill Road section. They are bivalves having a 
strong umbonal ridge, ooncentrio lamellae, and expanded posterior 
cardinal area. A fairly close comparison may be made with M, 
concentrica^ Conrad sp.^ from the Hamilton Group of N. 
America. 

Froetus rattei, Eth. fil. and Mitch. 


P. rattei, Eth. fil. and Mitch., 1892, Proo. Linn. Soo., N.S.W., 
voL VL, p. 31€, pi, XXV., figs, 2, 2ard. 

Two examples of the pygidium of the above species are found 
in the series of fossils from Glenburnie Road. They show the 
Characters of the desqdbed form in the relatively long axis with 
eight rings a^id rapid contraction towards the pygidial margin. 
It\it iht^eetiiig tb note the first occurrence of this trilobite in 


l^ictorii^ the ' sp^ies^ hhm described from the Lower 

tW bf ^ Series, of B-ownihg Creek, Bown- 

Co, ^uth Wales. The above authors ascribe 

to the Wenlock, 

^ sp,, ot> m 0 eti, Eth. fil. and Mitch. 

‘f ;df' a sniall variety of Fhacops allied to the 
.occur in the Glenburnie Road material. They 
live . ^ 'Well%&rked and narrow axis and a rounded pygidial 
;'^bdrder.": Theee' fossils may repr^^t a neat variety of the 


ri 1 €ee HaH aiid Olarke, m York, vol. pi 1 (5i>, 1885, p. 275, pi. xxxvi., figs, 1-18. 

tw!; % fectmUufl^ McCoy, vm Proc. Pal. Vici, dec. iil, 1876, p. 16, pi. 

a. S, xsstii. , ^gSk 1-6. •' 
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above species, or possibly a new form. In tke absence of any 
knowledg'e of the pygidial charaofcers of P. mansfieldensis, Etb. 
fil. and Mitch., we are unable to form any idea of its relation- 
ship to our speoies, but it is just possible that the two may 
bear some affinity. Relative to the present specimens, there is 
a small pygidium of a Phacops resembling the Glenbumie ex- 
amples, from the Thomson River Limestone Beds, in the Na- 
tional Museum collection, which I had previously compared with 
P, hxilliceps^ Barrande. 

Dalmanites meridianus^ Eth. fil. and Mitch. 

D. meridianus, Eth. fil. and Mitch., 1896, Proc. Linn. Soc. 
N.S. Wale®, vol, X., pt. 3, p. 504, pi. XXXVIIL, figs. 1-8 ; pL 
XL., fig. 1. 

Specimens of the above trilobite are numerous in th-e present 
Collections from Glenburnie Road and Cemeftery Hill Road. They 
include examples in almost every stage, varpng in length from 
2 to 10 cm. in the complete specimen. This trilobite was first 
described from Yiotorian specimens by McCoy, under the name 
of Phacops (Odontochile) caudatus^, but Messrs. R. Etheridge 
and Mitchell have since shown it to be distinct from Brtnnich's 
species. It has usually been obtained in Victoria from the Kil- 
more and Wandong Beds, which appear to contain a Melbournian 
facies ; its persistence through at least two horizons, shown by its 
occurrence here in the Glenbumie Beds Avith a Yeringian facies 
is supported by its appearance in New South Wales in the 
Middle and Upper Trilobite Beds of the B owning Series. D. 
meridianus is also recorded from Tasmania (Etheridge and 
Mitchell), and there is a typical specimen from Zeehan in the 
Nat. Museum colletction. 

EXPLANATION OF PLATE. 

Spirifer perlamellosus, J. Hall, var. densilinesta, nov. 

Fig. 1. — An imperfect brachial valve, showing, strong 
lamellae. 

Fig. 2. — ^A nearly complete brachial valve, decorticated. 

Fig 3. — External- mould of a brachial valve, showing ,the' 
closely packed radial striae. " / ' 

These figures are about one-fonrth larger 4han the 
specimens^ ^ ^ 

1 Prod. Pal. Viet., dec. iii., 187d, p. IS, pi. xxSi, figs. 1-7; pi. xadri,!^ T-10. * 
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Art. III . — The Body Spaces and so-called Excretory 
Organs of Ihla quadrivalvis. 


By FREDA BADE, M.Sc. 

(Biological Laboratory, Melbourne University). 

(With Plate VI.). 

[Read 12th March, 1908.] 

Since tlie publication of Darwin’s Monograph of the Cirri- 
pedia [2] a great deal of work has been done on these forms, 
which have a number of organs whose function is either unknown 
or disputed. The following work on the body spaces and so- 
called excretory organs of Ibla quadrivalvis has been done in the 
Biology School, University of Melbourne, at the instigation and 
under the supervision of Professor Baldwin Spencer, in order to 
tiy and clear up, for this form at least, some of these uncertain 
points. So far as I am aware, this species has not been worked 
before, and I have been fortunate in having a j^raotioally un- 
Mmited number of specimens at my disposal, as it is common 
near Melbourne, The investigation has been carried on by 
meians of a series of serial sections cut transversely and longi- 
tudinally, but the toughness of the tissues renders it exceedingly 
dif&oult to secure good serial sections. 

Ihla quadrivalvis grows attached to rocks in smaller or larger 
clusters below high-water mark. It is a pedunculated Cirripede, 
the peduncle being surmounted by two pairs of valves, and con- 
taining in its upper part the body of the animal. 

The general body cavity is, as in all Arthropoda, a hasmoccele 
forming more or lees irregular spaces in the loose tissue which 
oonneota the various organs of the body. In all the series, how- 
eiver, in addition to the haemocoele, two definitely walled spa-oes 
attract attention at once, and it is these and their relations to 
other structures which are the subject of the present work. 

Attached to the base of the Second maxilla, and between it 
and the inner maxilla, on each side of the mouth, is a tubular 
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prominence (Plate VI., Fig. 1, t.p.) projecting at riglit angles to 
the mo,uth parts. In section each prominence is seen to contain 
a duct which serres for communication between the exterior 
and a large internal space. (Plate VL, Figs. 2, 3 and 5, A.) 
The two spaces, one on either side of the body, are most notice- 
able in sections, being symmetrical, and, in marked contrast to 
the ordinary irregular body spaces in the animal being lined 
throughout by a definite layer of flattened epithelium. They are 
situated ventral to the oesophagus, and are quite separate, only 
approaching one another at one place. Though Gruvel says that 
in Balanus tintinnahulum there is a connection between them 
at this point [Gruvel, 5], I have been quite unable to detect any 
in Ibla after careful examination of continuous series of sections 
of several specimens. If the spaces (A) are traced through such 
a series, each of them is found to open towards its own side of the 
body into another large cavity (Plate VI., Fig. 5, C.), the outer 
part of which is in contact with the body wall, and which is 
evidently the equivalent of the nephroperitoneal sac present in 
certain Decapods, e.g., Palaemon and Pandalus [Weldon, 17]. 
Into the large cavity (0. A.) opens on each side a space (Plate VI., 
Figs. 2, 3, 4 and 5, B.), lined by somewhat irregular cubical- 
shaped granular cells. They are apparently heaped upon the 
walls, and in addition form irregular partitio-ns running across 
the cavity. Where this space opens into the large cavity 
(0. A.), these granular cells and their partitions disappear and the 
cavity is lined by pavement epithelial cells (Fig. 4, j.) resem- 
bling those of the portion into which the duct first opens. 

We see then, that each of the organs in question consists of a 
glandular part (B), opening into a large saccular bladder (C. A. ), 
which communicates with the exterior by a duct opening at the 
base of the second maxilla (Plate VI., Fig. 5). 

The tube which opens to the exterior, is lined near to the 
external opening by a single layer of cells with their nuclei 
parallel to the length of the lumen. After some distance the 
character of the lining of the duct changes, the cells becoming 
cubic, and finally almost columnar in shape, though there is still 
only a single row present. The nuclei are arranged very dis- 
tinctly with their greatest length at right angles to the lumen 
of the duct. As the tube i-eoedes from the surface it becomes 
slightly wider, and in one of my series is distinctly funnel- 
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sKaped where it opens into the definitely lined sac. The exterior 
cuticle is continuous orer the cells lining the lumen of the tube 
and funnel, ending suddenly just where the cubic cells pass into 
the simple payement epithelial cells lining the large sac. 
(Plate VI., Fig. 3, x). 

The following structures are also well marked in my series 
of sections ; and are indicated in the figures : — 

1. A large gland situated between the openings! of the two 
ducts, but having no oonn-eotion with the organs in question. 
(Plate VI., Figs. 2, 3 and 5, g.L) 

2. Two nerve masses cut in transverse section close to space 
(A), but with no connection of any kind with the organs treated 
above. Hence the latter are not sensO'ry in function, as Darwin 
[2] thought. (Plate VI., Figs. 2, 3 and 5, t.n.) 

3. Definite bands of muscle on each side enter where the 
body of the animal is attached to the peduncle, and pass to the 
wail of cavity (A). (Plate VI., Figs 2, 3 and 4, l.m., o.m.) 

L On each side of the body a tubular looking structure, 
apparently lined by chitin, passes from the exterior to the side 
of the space (A). I can find no opening from it into (A), and 
can suggest no function for it. (Plate VT., Fig. 2, z.) 

These sacs and their various accompanying parts are appa- 
rently common to all Cirripedes, and their function and signifi- 
cance have given rise to much discussion among all who have 
worked at them, many varying opinions being held. 

Darwin's description for Ihla cumingii [2] of the orifice open- 
ing between the outer and inner maxillae and leading into a s«ac 
lined by a pulpy eorium, and over part of which the outer integu- 
ment is inflected, appears to me to be quite correct as far as 
structure goes, though his supposition as to the olfactory func- 
tion of the sac is not now generally accepted. The absence of 
any nerve to the sac shows that it cannot be of a sensory nature. 

Hoek [123 points out that Darwin's siac is not closed at the 
bottom, but gives entrance to the body cavity of the animal. 
I cannot help thinking that Darwin intended by this sac the 
spa<^ called body cavity by Hoek, and in that case Hoek’s 
description agrees with that of Darwin. 

In comparing my figures with those of Hoek for Scalpellum 
[I 25 several difiei?eoaoes can be seen. In the first place, Hoek 
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figures the organ (B) as an “organ of unknown function/' with no 
communication with cavity (A). In my preparations oilbla this 
organ opens without doubt into the space (A). From the nature 
of the ceils composing the walls, i.e., granular irre'gular cells, 
I conclude that the organ is glandular and prohably excretory 
in function. Hoek also regards the group of ceills lining the 
entrance of the body cavity into the duct, as a segmental organ, 
and believes it to be excretory in function. He figtires this as 
composed of more than one layer of cells, and, though a doubt is 
expressed, believes this to be the case. Further, he distinctly 
states and shows in his figures that the cuticle does not continue 
over these cells, but ends further up the duct. In my sections, 
after careful examination, I have found no* trace of more than 
one layer of cubical cells, and in more than one case I have dis- 
tinctly seen the cuticle passing over these cells and ending, 
as stated above, at their jnnotion with the flattened epithelial 
cells lining the cavity (A). 

Gruvel [5] regards these cells as mere annexes ” to the main 
apparatus, and from the above description it will be seen that 
this is apparently the case here, as presumably no excretion 
could take place from them through the chitinous cuticle. They 
are very distinctly marked and prominent in all sections, but 
what their function is it is impossible to say. 

Comparing these organs with structures present in other 
forms, there appears to be little doubt that they fall into the 
same category as the coxal glands of Limulus [Gulland, 11], the 
shell glands of Crustacea which open in the same position, viz., 
at the base of the second maxilla, and the glands of certain 
Decapod Crustacea [Weldon, 17]. 
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EXPLANATION OF PLATE. 

A. — Coelomio space on each side of the body opening to the 

exterior by the segmental duct and lined by flattened 
epithelium. 

B. — Space lined by granular irregular cells, which opens into 

space ( A), and the outer part- of which is in contact with 
the body wall. 
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C. — Space lined by flattened epithelium, the outer part of ^hich 


is in contact with the body wall. 

Labrum. 1. 

Palp. 2. 

Mandible. 3. 

Inner or first maxilla. 4. 

Outer or second maxilla. 5. 

Place from which first cirrus has been removed. 6. 

Body wall. b.w. 

Cubical epithelium lining lower portion of seg- 
mental duct. c.e. 

Irregular coelomic spaces. c.s. 

Irregular connective tissue filling up the spaces be- 
tween the various organs of the body. c.t. 

Mouth of segmental duct. d.u. 

Exteimal cuticle covering body wall. . e.c. 

Flattened epithelium lining space (A). e.s. 

Flattened epithelium lining upper part of segmental 

duct. • * f.p. 

Granular cells lining organ opening to space (A). g.c. 

Large gland situated in the outer maxillae, with no 
communication with the space (A), or segmental - 
duct. g.l. 

Cuticle lining the segmental duct and continuous 

with that covering the body wall. i.c. 

Musclfeis cut longitudinally. l.m. 

Wall of mantle cavity in which body of the animal lies m. w. 

Oesophagus out transversely. oes. 

Muscles out obliquely. o.m. 

Pancreatic duct passing from the pancreatic gland to 

the alimentary canal. p.d. 

Pancreatic gland. ■ p.g. 

Segmental duct passing from space ( A) to the ex- 
terior. s.d. 

Segm-ental funnel. s.f. 

Supraoesophageal nerve ganglion. stup, oes. 

Muscles out transversely. t.m. 

Nerves cut transversely. t.n. 

Tubular prominence at base of second maxilla on 

which the segmental duct opens. t.p. 
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Male repiroductive organs. t.s. 

Point at whicli the cuticle lining the segmental duct 

eaids. 3c. 

Point at which the granular cells lining the organ (B) 
pass into the flattened epithelial cells lining 
(A.O.) 7 . 

Organ of unknown function. z. 


Figure 1, — ^Mouth parts of Ibla quadrivahis, to show the position 
of the tubular prominencfes (t.p.) situated at the base of the 
second maxilla, and on which the segmtental ducts open. 
Prom a dissection. 

Figure 2. — Beonidiagranunatio section through the body to 
show the general position and relation of the parts de- 
scribed in the text. The section is cut somewhat obliquely, 
shcwh^ on both sides the opening of the segmental duct 
to the exterior, and on one side the glandular organ (B), cut at 
the place where it is most fully ^own. The muscles (l.m. 
and are shown supporting the coelomao spaces (A). On 
one side the organ of unknown function is shown (z). 

Figure S^^-Semidiagmmmatdc section of the coelonoic Spaces 
and ports related to them, showing the character of the 
epitheEum lining the various parts mentioned in the text. 
The segmental duct is lined throughout by a single layer of 
oeiI% over the surface of which passes a continuation of the 
eutiole covering the external surface of the body. 

4?. — Semidiagmnmatio section showing the glandular 
organ (P) opening into space (A) 

— Blagraim Illustrating the parts treated in the text. 
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Art IV . — Fiirtlier Descriptions of the Tertiary 
Polyzoa of Victoria 

Part X. 

By C M. MAPLESTONE. 

(With Plates VII., VIII ) 

[Read 9th April, 1908] 

Cpisia acuta, n sp. (PI YII , Pig. 1). 

Zoarium jointed, oonveix in front ; surface glabrous, with linear 
punctations. Zooecia totally immersed and undefined, Thy- 
rostomes 0 33 to 0.4:0 mm. apait, round ; penstome slightly 
raised, with very acute spinous process abova 

Locality, Cape Otw’ay (J. Dennant). 

A single small specimen. This species is distinguished from 
others by the convecscity and smoothness of the front surface of 
the zoarium, the undefined zooecia; the linear punctation, and 
the veiry aicnte supra-oral process. 

Idmonea elongata, n. sp. (PI VII., Pig. 2). 

Zoiarium branching, 0.5 mm. broad. Zooecia in altermt© 
series of three, 1 to 2 mm. long. Distal ends turned outwards; 
distance between thyrostomes in each series 1 mm., but some 
zooecia in the central portion are 2 mm. long. 

Locality, Mitchell River (J. Dennant). 

A robust species ; it differs from all others in the very elon^ 
gated zooecia. 

Idmonea delicatissima, n sp (PL VIL, Pig. 3). 

Zoarium branching, very slender. Zooecia in alternate series 
of two, yeiry narrow, 0.05 mm. wide, slightly rugose ; distal ends 
exserte^. about 0.1 to 0.15 mm,, exeerted portion quite smooth 
Thyrost^es 0,4 to 0.6 mm. apart. 
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Locality, Mitcliell Hiver (J. Deamant). 

A very slender delicate specie©, with remarkably small zooecia. 

Idmonea parvula, n. sp. (PI. YIL, Fig. 4). 
Zoarium 2.2 mm. long, 0.8 wide, with, a narrow selvedge, Zooecia 
in two series of three, immersed. Thyrostom'es esserted, 0.3 mm. 
high; distance between series, 0.2 to 0.3 mm. 

Locality, Mitchell River (J. Dennant). 

A single specimen. The figure shows the entire zoarium, and 
is drawn so as to show the regular disposition of the zooecia on 
one side, and a lateral view of the exserted thyrostomes of the 
zooecia on the other side of the zoarium. 

Idmonea concinna, n. sp. (PI. VII., Fig. 5). 
Zoarium short, 2 mm. long, 1.2 mm. wide, with a selvedge. 
Zooecia in two series of four to six ; distance between the se-ries 
0.2 to 0.3 mm. Thyrostomes connate, exserted about 0.2 mm. 

Locality, Filter Quames (T. S. Hall), 

This is a very short., compact form. The figure shows the 
complete zoarium and is drawn so as to show the regular series 
of connate thyrostomes on one side, and the edge shows the 
lateral view of the other series. 

Idmonea angustata, n, sp. (PL YIL, Fig. 6). 
Zoarium narrow, branched. Zooecia 0.05 mm. wide, in 'two 
series of four to five. Thyrostomes much exserted, distance 
between each series 0.3 to 0.45 mm. Ooecium tumid, overlying 
the zooecia, situated helow a bifurcation. 

Locality, Filter Quarries (T. S. Hall). 

This is a very distinct form, the zoo-ecia are very narrow and 
very regularly disposed. 

Idmonea uniseriata, n. sp. (PL YIL, Pig. 7). 

Zoarium branching. Zooecia laige, in single series, 0.2 mm. 
wide, 1.5 mm. long. Thyrostomes 0.5 to 1 mm. apart. 

Locality, Mitchell River (J. Dennant). 

This species is peculiar in that there is only a single series of 
zooecia. It may posisibly be separated generically from ld7nonea, 
but the character of its growth seems to be Idmonean, though 
the series of zooecia are single. 
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Idmonea morningtoniensis, n. sp. (PI. VIL, Fig. 8.) 

Zoarium ligulate, broad, Zooecia in a more or less regular series 
of two, thre '0 or four, diverging from the central line ; distal 
part curved forwards ; length of zooecia 0.3 to 0.4 mm. ; 
width, O.OT to 0.17. Thyrostome 0.05 to 0.1 mm. in diameter. 

Locality, Momington (T. S. Hall). 

This species is near I. lata, McG., but there are fewer zooecia 
in each row, and they are only about half the size, and not so 
connate as in that species. 

Filispapsa eoncinna, n. sp. (PI. VIL, Fig. 9). 

Zoarium branching, 0.6 mm. wide. Zooecia in quincunx order, 
immersed, with long tubular peristomes, 0.2 to 0.4 mm. long, 
the immersed portion of the zooecia with a flat surface and 
raised margins. 

Locality, Aire Coastal beds (Messrs. Hall and Pritchard). 

This is a very peculiar form. I have placed it in Filisparscby 
as the zooecia are irregularly arranged on the whole ; in the 
central 2 >ortion of the zoarium they are all in fairly regular 
quincunx order, but the marginal zooecia are very irregular, 
and the distal portion protrude® at almost a right angle to the 
surface, to a distance of 0.2 to 0.4 mm. The peristomes of 
the central zoioecia are evidently imperfect. The margins of the 
immersed portion of the zooecia are raised, forming ridges, which 
is a very peculiar characteristic, and not present in any other 
sjDecies of the genus. 

(?) Diastopopa dennanti, n. sp. (PL YIl,, Fig. 10). 

Zoarium broadly ligulate, surface nearly flat. Zooecia immersied,* 
very slightly exserted at distal end. Thyrostomes transversely 
elliptical, 0.15 mni. broad, with a small lenticular cavity just 
inside the proximal margin. Thyrostomes 0.2 mm. apart, but 
the zooecia are in quincunx order, and are probably 0.5 mm. 
long. 

Locality, Mitchell River (J. Dennant). 

This is a very peculiar form, as it shows a lenticular cavity 
Just within the proximal margin of the thyrostome, which may 
indicate the locality of an avicularium ; though so far as I know 
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such an organ has not hitherto- been found .in a similar position 
in any allied form O'f Cyclostomata. I have placed it provision- 
ally in Diastopora, but it probably, on account of the peculiar 
lenticular cavity, will require a new genus (if not family) for its 
reoeption. I have named this species after the late John 
Bennant, from whom I received the material from which it and 
many other new species were obtained. 

Tubulipora margaritacea, n. sp. PI. YIFI., Fig. 11). 
Zoarium small, ligulate, 2 mm. long; 0.8 wide. Zooecia cylin- 
drical, partly immersed. Thyrostome tubular, eciserted; surface 
slightly rugose, but porcellanous. Length o'f zooecia, 0.3 to 0.9 
mm. ; diameter, 0.18 to 0.15 mm. 

Locality, Clifton Bank, Muddy Creek (T. S. Hall). 

A single specimen, noticeable on account of the shining 
porcellanous surface. This genus has not hitherto been re- 
corded from our Tertiary strata. 

Tubullpora minuta, n, sp. (PI. YIII, Fig. 12). 
Zoarium small, 1.5 mm. lo-ng; 0.6 mm. wide, ligulate. Zooecia 
very small, immersed. Thyrostomes 0.05 in diameter, exserted 
0.1 to 0.25 mm. Ooecia inflated, embracing many zooecia; 
surface granulated. 

Locality, Mitchell River (J. Dennant). 

A single specimen. Zooecia totally immersed, with the tubular 
orifices projecting at nearly right angles to the surface. 

Reticulipora airensis, n. ap. (PI. YIII., Fig. 13). 
Zoarium reticulate; branches subtriangular in section, upper 
portion sublineate, showing the edges of the two zoarial laminae. 
"Zooecia on both sides of the branches, elongated, somewhat 
flattened on the surface. Thyrostomes disposed in a more or 
less regular transverBe series of five to seven. Length of zooecia 
0*3 to 1 mm. ; breadth, 0.1 to 0.15 mm. 

Lpcalily, Aire Coastal beds (Messars. Hall and Pritchard). 

The specimens are very fragmentary, but show that the 
fenestrae »e more or less angular, quadrate or diamond-shaped. 

This species in appearance is very similar to Crisina {Rete- 
criHwi) (Miqua^ B'Orbigny, as described and figured by Br. 
Gregory in his Catalogue of the Cretaceous Bryozoa in the 
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British Museum,” yoI. i., p'. 178, pi.- viii., figs, 8 and 9, but it is a 
very much smaller fo'rm, the zooecia are not half the width, and 
they are not half so numerous in the series, nor so regularly 
disposed. It . is also similar to P, transennata Waters (Q.J.G-.S., 
voL sL, p. 689), but the zooecia are fewer in series and clearly 
defined, not, as in that species, totally immersed with the 
apertures only exserted, and there are no small tubular open- 
ings, as in B. trmiBennata, 

Stomatopora gippslandii, n. sp. (PI. YIIL, Fig. 14). 
Zoarium adherent. Zooecia in single or double series, somewhat 
rugose, distal part slightly exserted ; peristome elevated. Length 
of zooecia O.o to 0.7 mm. ; width, 0.26 to 0.35 mm. 

Locality, Mitchell River (J. Dennant). 

A small fragment on the interior of a bivalve shell; it is 
near S. granulata (M. Edwards), but the zooecia are very much 
shorter. 

Spipopopa minuta, n. sp. (PI. YIIL, Fig. 15). 
Zoarium slender, branching. Zooecia small, 0.2 to 0.4 mm. 
long, 0.07 to 0.1 mm. wide; distal part slightly curved out- 
wards ; regularly disposed. 

Locality, Mitchell River (J. Dennant). 

This is a very neat, small-celled species, and a great contrast 
to that next described. 

Spipopopa gigantea, n. sp. (PL YIIL, Fig. 16). 
Zoarium very robust, branching. Zooecia large, 0.6 to 0,9 mm. 
long; 0.15 to 0.25 mm. wide; distal part curved outwards. 
Thyrostome contracted, with an annular peristome. 

Locality, Waum Ponds (T. S. Hall). 

This is a remarkably robust species, the zooecia being, com- 
paratively speaking, enormous (the magnification of the figure 
is only about one-bah that of the figure of 8, mimita). At the 
base of three zooecia are three hemispherical processes, the func- 
tion of which is problematical. 

Entalopbopa spapsa, n. sp. (PL YIIL, Fig 17). 
Zoarium branched. Zooecia undefined, sparsely and irregularly 
disposed; distal portion turned outwards. Thyrostomes €.3 to 
0.8 mm. apart. 
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Locality, Filter Quarries (T. S. Hall). 

Tills species occurs as long slender branches, and has very few 
z^ooeeia in the whorls, which are very irregular. 


Entalaphora quadr>ata, n. sp. (PI VIIL, Fig 18). 

Zoarium robust. The whorls are composed of four zooecia in 
alternate series, 0 6 mm. apart, but the zooecia are 1.2 mm. Ions:, 
0.1 to 0.17 mm. wide; the front surface is flat, with raised 
marginal ridges; they are slightly exserted at the distal end, 
and the peristomes are thickened 
Locality, Filter Quarries (T. S. Hall). 

This species has the zooecia very much elongated, and only 
feur in a whorl. 

Entalophora airensis, n. sp. (PI VTIL, Fig. 19). 

Zoarium very slender. Zooecia very long, 0.7 to 1 mm. ; 0.07 
to 0,15 mm. wide, in irregular order ; distal portion curved out- 
wards, with a thickened peristome. 

Locality, Aire Coastal beds (Messrs. Hall and Pritchard). 

^bis is a very slender species, the zooecia are very long, ^nd 
tiej' have a thickened peristome. 


Berenioea nitida, n. sp. (PI. VTTL, Fig 20) 

adherent. Zooecia almost totally immersed; thyros- 
^ smalh 0.025 mm. in diameter, slightly exserted. 
i Locality, Filter Quarries (T. S. Hall). 

, A singl© s|> 0 ciman about 4 min. in diameter. The zooecia 
irr^gqj6dy^di^p©fie(^ but here and there they are in linear 
^ pi?adticia% the same distance (0,1 mm.) from one 


hHMrta hem mooted as occurring in our 





^ 48/2. 
parvaiai x 48/2. 
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5 — Idmonea concinna x 4S/2 

6 — Idmonea angustata x 48/2 

7 — Idmonea uniseuata x 48/2 

8 — Idmonea morningtoniensis x 48/2 

9 — Filisparsa concinna x 48/2 

10 — ^ Diastopora dennanti x 48/2 

10a-? Diastopoia dennxiibi Thyiostome x 
1 1 — Tubul ipoi a margaritacea x 48/ 2 

12 — Tubulipora minuta x 48/2 

13 — Beticulipora airensis x 48/2 

14 — Stomatopora gippslandii x 48/2 

15 — Spiropora mimita x 48/4 

16 — Spiropr ra gigantea x 26/2 

17 — Enbalophoia sparsa x 48/2 

18 — Entalophora quadrata x 48/2 

10— Eijitalophora aiiensis x48/2 

20 — Bereajioea nxtida x 26/2 
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Aet. V. — The Cherts and Diabase Rocks of Tatong. 

By H. S. STJMMEIIS, M.Sc. 

(Greological Laboratory, Melbourne University.) 

(With Plate IX.). 

[Read -9th April, 1908]. 

In Vol. I., part 4 (1907) of the Rec.ords of the Geological 
Survej?, Mr. A. M. Howitt briefly describes a series of cherts 
with associated hornblendio dyke occurring about a mile to the 
south-east of Tatong tWnship. From the similarity of these 
rocks to the cherts of Heathcote, Mr. Howitt concludes that 
they probably belong to the Heathcotian series described by 
Professor Gregory. (i) 

In December, 1905, I accompanied members of the Benallar 
Tolmie Railway League from Benalla to Tolmie via Tatong and 
Spring Creek, and in a brief report in the “ Benalla Standard ” 
of the geological features along the proposed route, I recorded 
the presienoe of a large area of diabasic rocks near the junction 
of the Holland's Branch of the Broken River, and one of its 
tributaries. Spring Creek. Cherty rookar were found associated 
with the diabase, and the general lithologioal character of the 
series showed that they presented strong resemblances to the 
Heathcote rocks, and consequently they were recorded as beai:^ 
probably of Heethcotian age, that is, of pre-Ordovician age. 

On further investigation, however, no sharp junction could be 
found between the cherty series, and the less altered sedimen- 
tary rocks with which, in *Mr. Howitt’s map, they are shown in 
contact, and one is forced to the belief that the two form only 
a sin^e series in which a gradually increasing metamorphism 
can be noticed as the diabases are approached, the cherts re- 
presenting the extreme stage of such alteration. 


1 Proc. Roy. Soc. Victoria, vol. xv. (K.S.), pt. ii. (1903), p. 148. 
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The Diabases. 

The largest area of diabase occurs to the east and north-east 
of Mt. Samaria, the highest point in the district. This area 
is shown on the Geological Map of Victoria as belonging to the 
older volcanic series, but is entirely distinct from these rocks, 
both in structure and occurrence. The diabase runs in a north- 
westerly direction from a point about four miles north-west of 
Hat Hill, and forms a high ridge along the western side of the 
Holland's valley. This ridge rises to a height of 2700 ft., 
above sea level, and is capped in places by a conglomerate con- 
sisting mainly of pebbles of quartz and quartzite in a siliceous 
cement. 

For some distance the Holland’s Branch marks the junction 
between the diabase and the Devonian porphjny, but near M. 
Ford^s allotment the river takes a fairly sharp turn to the 
we6t, and cuts across the diabase and the continuation of the 
ridge extends into the Parish of Toombullup, forming Bunning 
Hill. The upper portion of Spring Creek runs along the western 
boundary of the diabase, but near the junction of Spring Creek 
and the Holland's Branch the diabase crosses the creek valley 
and forms portions of the northern end of Blue Range, and 
extends through this ridge into the valley of Samaria Creek. 

On the other side of Samaria Creek, and only separated from 
the main mass by alluvial fiats, are a series of low hills of 
diabasio rocks, which occupy portions of allotments '65, 66, 70, 
71, 72 and 73, Parish of Moorngag. 

Further to the north, in allotments il, 42, 43, 44 and 45, dia- 
basio rocks form a ridge running in a north-easterly direction, 
the northern extension being overlain by cherty rocks. 

The Cherts. 

In the larger urea of diaba*se numerous patches of meta- 
morphio rocks are found, but these seem to be detached blocks 
resting on the surface of the igneous rocks, and are not defi- 
nitely in situ, so that their relationship to the diabases is 
extremely obscure. They consist partly of cheort, but are more 
chalcedonie than in the other areas. Jasperoid rocks and silioi- 
fied diabase are also common. 

17 ^ 
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At the southern, end of allotment 69, Parish of Moorngag, and 
overlooking »Samaria Creek valley, is a splendid outcrop of 
metamorphio rocks. These rocks are mainly grey and white 
cherts, in which the silicification has not been quite so intense 
as in other localities. The bedding is very distinct, and as the 
beds are exposed in an almost vertical face nearly 40 ft. high, 
the dip and strike are easily obtainable. The strike of the 
beds is X. 70 deg, W., and the dip N. 20 deg. E., at an angle 
varying between 35 deg. and 40 deg. 

Proceeding up the hill above these beds one passes over less 
ailicified beds until at the top of the rise micaceous sandstones 
and indurated shales, which are no more altered than the 
ordinary Ordovician and Silurian sediments found in the neigh- 
bourhood of igneous rocks, seem to overlie the cherts perfectly 
conformably, the strike and dip of these beds being almost iden- 
tical with that seen in the cherts. 

In allotment 68 we. have more evidence that the cherts and 
sandstones form one series. Near the southern fence of this 
block beds of micaceous sandstones are exposed, and they are 
seen to be almost vertical and to strike N. 30 deg. E. Twenty- 
two yards to the south of the sandstones are beds of ohearts 
which agree exactly both in strike and dip with the sandstones. 
About 100 yds. still further to the south, in allotment 67, 
more sandstones are found. These beds are also, nearly vertical, 
and the strike is N. 25 deg. E. There seems little doubt, there- 
fore, that at this point the cherts and sandstones are inter- 
bedded, and consequently belong to the same horizon. 

On Mr, Hewitt’s sketch map a sharp Junction is shown be- 
tween the Heathcotian (?) cherts and beds marked in as of 
Silurian age. These so-called Silurian beds at first sight seem 
entirely distinct from the cherty rocks, typical specimens from 
the two series showing no similarity to one another. As Mr. 
Hewitt’s time was extremely limited, he had no opportunity 
to examine the junction, as shown on the map, and consequently 
sketched in an approximate boundary between the two types of 
sediments. When one comes to examine the rocks near the 
supposed junction, it is found impossible to separate the two 
series, as they merge gradually into one another. Passing from 
the fairly normal sediments, which consist of shales and sand- 
stones, the Valets being much more in evidence than the sand- 
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stones, we come to more indm'ated shales, and moving on to- 
wards the met amorphic area the shales show more and more 
silicification, until they ultimately pass into undoubted cherts. 
The sandstones do not show’ the same amount of alteration, but 
become more micaceous. It must be stated that the evidence 
in this area is not as satisfactory as one could wish, because 
the surface is covered with soil, and the nature of the under- 
lying rock can only be judged by the fragmentary material on 
the surface. 

xibout three miles north of Tatong township a triangular 
area of Silurian rocks is shown in Mr. Howitt's map. The rocks 
in this area consist of sandstones, quartzite, slates, together with 
bands of what may be teamed chertified slates. These beds are 
intensely indurated, but the silicification is not quite as far 
advanced as in the case of the typical cherts, and I think they 
undoubtedly represent an intermediate stage between the cherts 
and normal slates. 

Eelation of the Bocks in the Area. 

In the area under consideration the following palaeozoic rocks 
have been recorded: — ^Heathcotian {?), Upper Ordovician, Sil- 
urian, Lower Devonian porphyries and Upper Devonian conglo- 
merates, while to the south-east are the Carboniferous sand- 
stones of Mansfield. 

The age ascribed to the porphyries seems correct, as they are 
intrusive into the Silurian in the Broken River valley, and are 
overlain to the south-east by the Lower Carboniferous sand- 
stones. Flanking the porphyries, and apparently resting on 
them, are beds of conglomerate, which the Survey have recorded 
as of Upper Devonian age. These conglomerates consist of 
rounded pebbles of quartzite, with occasional fragments of chert, 
and where the conglomerate occurs near the diabase, numerous 
diabasic pebbles are found. There is an entire absence of 
porphyry pebbles in the conglomerate, even w’here the conglo- 
merate is directly in contact w’ith the porphyry. In the bed of 
the Holland’s, about half a mile below Dodd’s Crossing, the 
porphyry is clearly seen intrusive into the conglomerate, so 
that the conglomerate beds are older than the po-rphyry, and 
therefore are probably of Silurian age. If further evidence were 


17a 
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required to prove their pre-Devonian age, it would be furnished 
by the character of the pebbles, many of which show dimples 
caused by intense pressure of one pebble against another during 
earth movements. If the beds were not in existence prior to 
the Devonian earth movements, it is extremely difficult to ex- 
plain the dimpled nature of the pebbles, as there is no' evi- 
dence of subsequent folding in this area. The conglomerate 
probably formed a shore-line deposit in the Silurian sea, and is 
part of the same series as the Silurian conglomerates near Mansfield, 

The cherts were altered prior to the formation of this con- 
glomerate, as fragments of both chert and diabase are found in the 
conglomerate, and, further, the conglomerate rests uncomfortably 
on the upturned edge of the sandstones and shales of the trian- 
gular patch already referred to, lying about three miles north 
of Tatong. This area is mapped as of Silurian age, but a note 
on Mr. Howitt’s map states that the boundaries between the 
Silurian and Ordovician beds have not been defined. If the 
Silurian age of the conglomerates be accepted, these beds would 
seem to be not younger than Upper Ordovician, as there is a big 
unconformity between the two. The conglomerate is found in 
parts directly resting on the sandstone and chert beds. The 
cherts and diabase, therefore, are of pre-Silurian age, and the 
evidence in this area points to the age being Upper Ordovician, 
rather than pre-Ordovician. The evidence as to age is scanty, 
as no fossils of any description have been found in tbe Tatong 
area, and the nearest fossiliferous beds are some distance to the 
north-east. 

At Edi and Myrrhee, to the east and north-east of the cherty 
area, graptolies have been fo'und in the beds containing the tur- 
quoise deposits. These fossils were submitted by the Mines 
Department to Mr. Hall, and although they were poorly pre- 
served, he was able to identify sufficient genera to show that 
th^ were almost certainly of Upper Ordovician age. To the 
norih-w^fe, at the Reef Hills, Beaialla, sandstones have yielded 
fosmls of Silurian age, and to -the south-west are the Silurian 
sandstones and limestones of Loyola and the Mansfield area. 

Mr. Howito has recorded the strike of the Ordovician beds as 
being N. 40 deg. W., and tihat of the metamorphic rooks as N. 
S5 deg. W. The strike of the beds in the area, north of Tatong 
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is N. 40 deg. W. Unfortunately these strikes are in areas fairly 
widely separated from one another, and so have not much signi- 
ficance; still they certainly show no evidence of unconformity 
between the Ordovician and the cherty series. In this area, 
thei'efore, the most natural position in which to place the cherts 
is the Upper Ordovician, what little evidence of age there is re- 
corded being in favour of this view, and it is only com- 
parison with the Heathoote disitrict that makes one consider 
the possibility ' of the cherts belonging to the pre-Ordovician. 

The relation of the cherts to the diabase is difficult to deter- 
mine, as there is no exposure of any sharp junction between the 
two, the whole surface Being generally covered with rich diahasao 
soil. Mr. Howitt recorded a homblendic dyke traversing the 
cherts, so that if this dyke be connected with the diabases, the 
cherts must be the older series. 

In general the metamorphism of the sediments seems to in- 
crease towards the contact, but exceptions to this rule may be 
observed. 

In allotment 6, Parish of Toombullup North, is* an occur- 
rence of Selwynite similar to that obtained from Heathcote; 
but its relation to the other rocks is obscure, as it is sur- 
rounded by alluvial material. This is of considerable interest, 
as it serves as a link to connect up the Tatong area with the 
Heathcote area. 

Petrology of the Rocks. 

As I have had no opportunity yet of sectioning and examin- 
ing the rocks of this district microscopically, the petrological 
description of the igneous and metamorphic rooks must he 
deferred until some future time. 

Conclusio7is. 

In the Tatong area the cherty series are interbedded with 
fairly normal sediments, and there is a gradual passage from 
normal sediments through aU stages into cherts. This means 
that if the Tatong and Heathcote series are contemporaneous, 
then we must include in the Heathootian, normal sediments as 
well as cherts and diabases. If this be accepted, then the dis- 
tinctive characteristics of the Heathootian series lose their full 
significance, and it becomes extremely difficult, if not impossible, 
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to separai)6 tliam from tlie Ordovician and Silurian rocks unless 
fossftk are obtained, and tbe question of the pre-Ordovician 
age of the senes is called into question 

So far, however, there is no proof except the lithological 
aharaeter of the cheits to show that they should be c(msidered 
BB belonging to the same honzon The evidence of the intiusion 
of the diabase into the cherti^ is poor and it is possible that 
the various occunenceb of diabases may be contemporaneous, 
and that the cherty rocks aie post-diabase and not necessarily 
of the same age as one another and consequently the cherts 
may be pre-Ordovician in the Heathoote aiea, and Upper 
Ordovician m the Tatong area 


expla:^tatiok of plate ix 

Fig I —Sketch Map of the Tatong District 
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Art. VI. — Note on an Abnormal Development on Leaves 
of Pvumis cerasiis. 

By bertha REES 
(Melbourne TJniveisity) 

(^Vitb Plate X ) 

[Read 7tb May, 1908]. 

(C’ommiinicated by Piot A J Ewart, D Sc, PhD). 

Tlio leaves in question were found by Mr. C. French, junr., on 
tree*^ grown in an orchard in South Gippsland. The form of 
gruivth was peculiar, and had the appearance of small leaflets 
developed on the under surface of the large leaves. (Fig. 1.) 
No such abnormality had been previously recorded, and conse^ 
quently it was of interest to note the relative positions of the 
tissues in leaf and leaflet, and further to determine whether the 
orient »ition of the leaflet depended on the arrangement in the 
main leaf, or on light or gravity. 

However, microscopic examination of serial sections (obtained 
by paraffin embedding) showed : — 

1. That the palisade parenchyma was developed on the lower 

surface of the leaflet (i.e., on the side away from the 
larger le«af), so at first sight it appeared that the posi- 
tions in the two did not correspond. (Fig. 2.) 

2. That the relative positions of the phloem and xylem 

were also reversed in the same way as was the paren- 
chyma. (Fig. 2.) 

3* Tliat thea'e was no vascular bundle running down the 
centre of the leaflet, as might have been expected, also 
that the veins were continuous with those of the main 
leaf. (Fig. 2.) 

4. That the two longitudinal halvee of the apparent leaflet 
were connected in some instances by epidermis only, 
and in others by epidermis and a small amount of 
parenchyma. (Fig. 2.) 
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The above facts led me to belies & that the leaflet v \s not an 
aotxial outgrowth, but was due to an attempt on the part of the 
plaart to produce pinnately-lobed leaves 

PluLskel has already recorded the fact that ^'the leaves of 
Prmms cerasus sometimes, though seldom, show pmnately 
divided oi Inbed laminae”^ 

In the present instance this view was suppoited by the fact 
that the growths appeared in between the veins, vhere the leaf 
would begin to segment, also that the different stages in the de- 
velopment could be traced on the various leaves Thus in Fig 
1 at (a) the margin is only slightly split, and the edges recurved, 
at (b) and (c) the continuation of the margin of the leaf can be 
distinctly traced into the leaflet, while at (d) the main leaf has 
completely fused again above the segmentation 
The eccplanation probably is, that during development the 
leaves beoame slightly lohed, and while the margins were still 
recurved a partial fusion took place at the points of oontact 
between adjacent lobes, or in some cases a complete fusion m 
laminae outside the recurved edges , as a result the edges 
remained free on the under surfaces of the leaves and formed 
liliipareat leafletis 

^ Sudb an eaplanation would account not only for the position of 
ftod arrangement of bundles in the mam leaf and append- 
for the incomplete nature of the connection beti^een 
halTOSf of the apparent leaflets, 
fere^hag mveatigatiion was carried out in the Botanical 
JMbftatory cl Melhourn© Umversity, and I desire to record 
indebtefeess to Professor "Bwct for his interest and a^sist- 

OF PliATE X 

[g»ig 1 —Ventral surface of leaf 0{ Prunm showing 

position of appendagee. 

Figi. — Transverse section *^iroi3^ and appendage* 

to fully^devefoped app^dages 

leaf 

^ iurmng into appendage* 

Bot, Wo<^6ttl)l i\ , 1854 p 125 
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Art. VII, — Notes on the Dolodrook Serpentine Area and 
the Mt. Wellington Rhyolites, North Gippsland. 


By E. 0. THIELE, B.Sc. 

(G-eologioal Laboratory, Melbourne University.) 

(With Plate XI.). 

[Read l#b May, 1908]. 

1. — Irtrodoction. 

II, — Position and Access. 

III. — Previous Literature. 

TV.— The Serpentine Area. 

{a) Physiographioal Features. 

{d) General Geology. 

V. — The Rhyolites and Associated Rocks op 
THE Upper Palaeozoic Series. 


' I. — Introduction. 

The follo-vring remarks deal with some unfinished observations 
made in the vicinity of Mt. Wellington, North Gippsland. -They 
have been oolleoted during the past four years on short -vaca^ 
tion excursions made to this region. As the writer is leayiDg ,! 
the State for an indefinite period, it is thought advisaWi:^l 
: record the more important features noted, and at the 
’ tb draw attention to problems which are still unsolv^. 


II . — Position and Access. 

The district examined lies in the vicinity of H 
and occupies a broad belt of rough mountainous 
north of the plains of Mafira and Heyfield. 

Three routes are available^ for entiy^ from the Gippsla^: 
plains, each following an important vall^^ na^^ those of the 
Macallister, the Avon or the Woiimarigaila rivars. Np] reals ^ 


ooim^try to 
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exist, only indifferent pack-tracks are available, and sometimes 
not even these. 

The Macallister route is the only one familiar to the writer, 
for, as it provides the readiest means of approaching Mt. Wel- 
lington, it has always been adopted. Heyfield is the nearest 
railway town, and thence the road is followed to Glemnaggie, 
about eight miles distant. These two places afford opportunities 
for obtaining provisions, and a supply sufficient to last till the 
return must be taken, for the district is almost unsettled. 

Mt. Wellington can be reached mth pack horses in about 
three days from Heyfield, and the Serpentine area in about two 
from the same place. The Macallister is followed as far as its 
Junction with a tributaiy, the Wellington river, then the latter 
valley as far as the western foot of Mt. Wellington. At the 
Barrier Creek Junction a blazed cattle track follows a long spur 
which leads up to the Wellington snow-plain. 

III . — Previous Literature, 

The geological literature dealing with this district is ex- 
tremely scanty. More than, thirty years ago Mr. R. A. F. 
Murray made a flying survey of this portion of Gippsland, and 
issued a report^ which embodies most of our knowledge of the 
geology of the region. A sketch geological map was also pre- 
pared, embracing the country as far north as a line running 
east and west through Mt. Tamboritha. The whole of the 
Wellington valley, therefore, comes in in the northern portion 
of the sheet. Though some portionsi of the map require revision, 
it is nevertheless a most useful guide to travellers in this 
district. Lake Kamg, at the foot of Mt. Wellington, was then 
unknown, and the d.istriot to the west of Mt. Wellington was not 
closely examined by Murray, hence he missed discovering a con- 
siderable inlier of upper ordovician rocks, which are consequently 
not shown in his map. He, however, observed that this region 
would probably afford geological features of interest, for he had 
been informed of the occurrence of serpentine and chrome-iron 
ore in that locality. 

The next geologist to make observations on the district was 
the late Dr. A. W. Howitt, who many years after Murray’s ex- 

1 R. A. P- Murray. Geological Sketch Map, No. 2, S.E. Gippsland ; and report in Prog. 
Bep. Geol. Surv. Vic., No. V., p. 44. 

R. A. F. Murray. Geology and Physical Geography of Victoria, 1895. 
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plorations, made several eixcursions to examine the small but in- 
teresting mountain lake, no-w known as Tali Karng, situated in 
an inaccessible mountain valley on the western flanks of Mt. 
Wellington. The lake was accidentally discovered in 1888 by a 
the lake in an account published in the Mining Department’s 
stcckman named Snowden, but the first authentic information 
was due to Howitt, who discussed the question of the origin of 
Ee2:)arts, 1891.^ The lake is due to a huge barrier, but Howitt 
was not able to satisfy himself as to whether the feature was to 
be attributed to a landslip or to a moraine. The ioe. origin, 
however, was the view most favoured. 

No geological features- of this district were descnbed, but 
Snowy Bluff, in the Wonnangatta valley, and to the north of 
Wellington, was carefuly examined by both Murray and Howitt, 
who showed the importance and interest of the sections exposed 
on the slopes of this mountain. This area is better approached 
from the Wonnangatta side than from the Macallister valley. 
It was the interest attached to the origin of the lake which 
first attracted the present writer to the Wellington region. 
The first visit was made in January of 1905, and observations 
on the origin of the lake were published in the Victorian 
Naturalist of the same year.^ The landslip origin of the lake 
is there upheld. During the tour, however, graptolite slates 
were noted on the Wellington river, and the fossils collected 
were reported on by Dr. T. S. Hall,® who showed that they 
represented the upper ordovician series, and the existence of a 
great inlier of lower palaeozoic rocks was thus established. 

The serpentine and chromite mentioned by Murray were also 
found to occur close at hand, in the slate area. An interesting 
conglomerate, cijuiposed mainly of serpentine boulders in a 
matrix of the same kind, was found along the margin of the 
serpentine. 

The peculiarities of this occurrence were briefly described 
by the writer, in a previous publication of this society.'^ The 

X I)r. A. W. Howitt. Notes on Lake Karnjir, Rep. Mining Department Vic, , Sept. XS91 p. 28- 

2 E. 0. Thiele. A Trip to Lake Kariig and Mt. Wellington, N. Gippsland ; Victorian 
Naturalist, vol. xxii., 1905, p. 22. 

3 T. S. Hall, M.A., D.Sc. Victorian Graptolites, part iii. Prom near Mt. Wellington ; 
Proc. Roy. Soc. Victoria, n.s., vol. xviii., parti., 1905. 

4 E. 0. Thiele. On a Palaeozoic Serpentine Conglomerate, N. GippsIand; Proo. Roy. 
Soc. Victoria, n.s., vol. .xviii., parti., 1905. 
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possibility of the glacial origin of the conglomerate' was dis- 
cussed, but the question was left- an open one. Later obserya- 
tions suggest that the deposit is most likely due to ordinary 
aqueous agency, probably a shore line oonglomerate. The' scope 
for further enquiry, however, became e^ndent, and opportunities 
to again visit the area were waited foi*. These were availed of 
two years later, when an extensive three weeks^ exploration was 
planned into the heart of the little known re'gion no-rth of Wel- 
lington, including, on the return, an examination, of the serpen- 
tine area. The soanewhat travel-worn condition of the party on 
arrival at this locality after two weeks’ rough travelling, to- 
gether with depleted stores, somewhat lessened the opportuni- 
ties relied on for working the serpentine area. A considerahle 
quantity of material, however, was collected for chemical and 
petrological examination. A foasiliferous limestone was noted, 
containing an abundant brachiopod, identified by Mr. Chapman 
as Platystrophia biforata. The limestone was considered as re^ 
presenting the Yeringian division of the Silurian series. Strati- 
graphical evidence supporting this, however, was not available. 
More problems were really raised than were solved, so that in the 
following year a third visit was made. This time heavy rains 
and flooded rivers so'mewhat impeded observations, but as more 
time was available a good deal of additional information was 
collected. Fresh limestone outcrops were examined, and at 
one spot abundant but fragmentary trilobite remains were dis- 
covered. The relations of the jasperoid slates to the more 
normal graptolite slate was worked out, but the complete 
stratigraphioal succession was rendered somewhat puzzling by 
the examination by Mr. Chapman of the trilobites from the 
limestone. 

About the middle of last ye«ar (1907), the ooourrenoe of mas- 
sive corundum was reported from the serpentine area, and Mr. 
Bunn, Director of the Geological Survey, in company with Pro- 
fessor Bkeats, of the Melbourne University, paid a flying visit 
to examine the occurrence, the first of its kind known in Yic- 
toria. Only a few days were available for geological observa- 
tions, which were further limited by the roughness of the 
country. Both gentlemen, however, were impressed with the 
interest and complexity of the geology. An account of Mr. 
Dunn’s observations appeared ' in the ** Mining Standard,” Oct. 
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16, 1907. The official report is not yet available. Last year 
some opportunity was afforded at the University for the chem- 
ical and petrological examination of some of the rocks and 
minerals collected. This was further supplemented by some 
valuable chemical analyses by Mr. G. Ampt, B.Sc., who formed 
one of the party on the 1907 trip. Mr. Ainpt’s analyses were con- 
ducted in the Chemical laboratory of Melbourne University 
This year, though time has been somewhat limited, some fur- 
ther petrological research has been earned out in the Geological 
laboratory, and considerable help has been afforded by Professor 
Skeats, whose personal knowledge of the district made his 
advice particularly valuable. 

IV . — The Serpentine Area. 

(a) Physiographical features: — 

The lower palaeozoic area covers probably 40 or 50 square 
miles to the west of Mt. Wellington, and occupies the basin , of 
the upper Wellington river. A large basin is here in process of 
formation. The crown of a great anticlinal fold of the over- 
lying upper palaeozoic rocks has been denuded, exposing the 
underlying slates. These have yielded to denuding agencies 
more ‘rapidly than the overlying sandstones and rhyolitic lavas, 
so that the slate region is marked by a great immature basin 
filled with lower, but still precipitous, hills, surrounded by an 
amphitheatre of high and imposing scarps of the upper palaeo- 
zoic rocks. The eastern wall rises particularly steeply to an 
elevation of over 5000ft., and is formed of a great pile of acid 
lavas of Mt. Wellington. The basin extends northwards to the 
east of Tamboritha, tow^ards the headwaters of the Wellington, 
and southwards to a transverse east and w^est ridge joining 
the Avon and Macallister watersheds. The western wall is 
broken by the gorge through which the Wellington issues to- 
wards the Macallister. 

The valleys are deeply incised into the slates, and are the 
characteristic narrow V-shaped mountain valleys, with very 
restricted alluvial flats. 

Three important streams drain this basin, the upper Wel- 
lington and two tributari.es. The central one is the Barrier 
Creek, which flows from the springs issuing at the base of the 
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barrier of Lake Karng. The northern portion is drained by the 
head waters of the Wellington, while the Dolodrook drains' the 
southern. The valley of the last named includes a minor basin 
of some comparatively open, clear country, where the serpentine 
follows the river, and it is to this district that attention is 
chiefly directed. 

The* direction and distribution of the original streams were 
undoubtedly impressed upon the country before the covering of 
upper palaezoio rocks was removed, and was no doubt largely 
determined by structural features in these rocks, for the rectan- 
gular dissection which marks the drainage system of the upper 
palaeozoic belt can still be recognised in this area, somewhat 
modifled, of course, by later action of the diflere-ntly disposed 
lower palaeozoic rocks. It appears probable that this region 
represents a much enlarged and diverted portion of an old high- 
level, north-and-south strike valley, into which the lower Wel- 
lington advanced from the west, by headward erosion, and thus 
materially reinforced the denudation and dissection of the area. 
Remnants of such valleys are still preserved in other parts of 
the upper palaeozoic rocks at elevations of from ,4000 to 5000 ft. 
above sea level. The soil throughout the area is generally poor, 
and vegetation, though abundant, is not luxuriant. On the hills 
the prevailing eucalypts are red and yellow box ; gTass is 
scanty, except in small patches on the ledges and saddles, gene- 
rally where chocolate mudstones or basic lavas outcrop. The 
sandstone and rhyolite outcrops are generally rough and rocky. 
The snow-plains are covered in part with thick belts of stunted 
snow-gums, with occasional open and extended stretches, car- 
peted with thick snow-grass and mossy patches, from which 
abundant springs issue. 

Thousands of cattle are annually driven up to these areas for 
summer grazing, and as no boundaries or lines have been fixed 
by the Lands Department, considerable difference of opinion 
frequently exists as to the rights of the various graziers who 
rent these rather valuable summer pastures. 

On the low country the serpentine belt is in marked contrast 
to the surrounding slates, and is sharply delineated by the 
darker soil and richer grass. Unfortunately for the pastoral 
prospects of this district, the favoured soil area is of a very 
limited extent. 
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Undeirgi’owth. is very scanty, except along the river courses, 
and where bush fii^es have swept the hills clear of growth, the 
bare rubbly slate surface shows striking evidences of extremely 
rapid gra'sdtation under the influence of rain storms. 

(b) General Geology of tJie Lower Falaeozoic Area. 

The following rooks require speoial attention : — 

1. Serpentine and associated rocks and minerals. 

2. Sediments composed largely of serpentine detritus. 

3. Bluish grey crystalline and fossiliferous limestones. 

4. Black jasperoid slates with network of small quartz veins. 

5. Normal graptolite slates. 

(1) Serpentine and Associated Rocks and Minerals. 

The serpentine area consists of a narrow belt varying in width 
from about a quarter of a mile to about two chains, and extend- 
ing a little over three miles in length. The most northerly 
outcrop is to be seen in the bed of the Dolodrook river, at the 
mouth of Black-Soil Gully. Here the outcrop is about two chains 
wide, and lies between black jasperoid slate on the north-east 
side, and black slate with bluish calcareous bands on the south-' 
west. The strike of the slate is the normal one throughout the 
area, being approximately north-west. The dip is at a high 
angle, and apparently to the north-east, but the rocks are con- 
torted, and satisfactory observations could not be obtained. The 
serpentine is much decomposed here, and it is not clear whether 
it represents the original rock in situ, or compacted serpentine 
detritus, such as is found elsewhere interbedded in the lower 
palaeozoic sediments. 

Travelling in a south-easterly direction up Black-Soil Gully 
to its head, no more serpentine is seen till the head of the 
gully is reached, for the underlying rocks are concealed beneath 
a considerable thickness of black soil, full of black slate frag- 
ments, but largely derived from the serpentine rocks higher up. 
The only rock outcrop noted was where the detritus had been 
washed out of the bed of the gully, exposing the jasperoid slates. 
These rocks outcrop also on either side of the valley. The 
serpentine is again exposed in the saddle at the head of the 
gully, known as the Monument Gap, and it can be traced thence 
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continuously soutK-east for about three miles. It descends to the 
Dolodrook river,, which it crosses just above its junction with 
Thiele's Creek. This stream has been so named by local bush- 
men, and its name jDerpetuated by Mr. Dunn. Beyond this 
junction the serpentine continues on the south side of the Dolo- 
drook for a distance of about one mile, widening out to form 
a patch of open, park-like country, about a quarter of a mile in 
width, and well covered with good kangaroo grass. Returning to 
the Monument end, a number of features of interest present 
themselves. The serpentine in general is much crushed and 
foliated, and the general strike of the foliation planes is north- 
west, in conformity with the strike of the slates. Evidence of 
some shearing and considerable crushing is to be seen through- 
out the rocks. 

The schistose edges of the outcropping rocks are prominent ‘in 
some parts, and project here and there in a characteristic knife- 
like manner. A small pinnacle about 12 ft. high is known as 
the Monument, and from its vicinity a grand and imposing view 
is obtained eastwards to the precipitous cliffs and table top of 
Wellington, and westwards down the deep valley o*f the Welling- 
, ton river to the rock-ledged summit of the Crinoline.” Last 
December (1907) the view was rendered particularly striking and 
charming by a heavj’^ fall of sno-w, which brought out an infiinite 
number of rock structures as the snow lay in the crevices and de- 
pressions on the mountains. 

Several types of serpentine are to be found, partljj^due to dif- 
ferent stages in the alteration of the original igneous rock, and 
also to the character of this rock. A dark green to black, even- 
grained serpentine with a tendency to a slight mottled character, 
is fairly common. Microscopic sections show that the original 
rock was rich in olivine, and probably a peridotite, A further 
stage in oxidation shows a greener base with numerous red spots, 
forming i^ther an attractive rook when polished. Such a rock 
occurs in Koan-Horse Gully. An analysis of the dark variety, by 
Mr. Ampt, is given: — 


Serpentine, 

Dolodrook 

Area. 

Silica - 

- 

- 

38.43 

Alumina - 

- 

- 

3.08 

Ferric oxide - 


- 

.37 
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Ferrous oxide 

- 

6.40 

Magnesia 

- 

35.08 

Soda - . - 

. 

.77 

Potash 

- 

.37 

Water combined - 

- 

13.58 

Water hygroscopic 

- 

1.35 

Chromic oxide 

- 

.16 

Manganese - 

- 

.12 

Copper oxide 

- 

.06 

Nickel oxide 

- 

.38 

Density 

2,80 

100.15 


Numerous boulders lie scattered about on the grassy slopes of 
the serpentine belt; some are waterworn, and evidently have 
weathered out of a serpentine conglomerate, to be referred to 
later. Other blocks, however, are irregular, and appear to re- 
present portions of the original basic rock of the serpentine. 
Considerable variety is exhibited by these rocks. Most of them 
are tough pyroxene rocks, showing varying stages of alteration. 
One type common in the vicinity of the Monument Gap is a 
coarse-grained rock, extremely tough, and composed largely of a 
green, rhombic pyroxene, corresponding most closely to bronzite. 
About a third of the rock, however, consists of a hard, white 
mineral generally somewhat opaque. It is perhaps a secondary 
felspar, and^parts of freshest sections show traces of the repeated 
twinning of the original triolinic felspar. 

An analysis of this rock by Mr. Ampt is given : — 


Silica - - - - 51.87 

Alumina - - - 5. 28 

Ferric oxide - - - 2.29 

Ferrous oxide - - 7.37 

Lime - - - - 8.71 

Magnesia - - - 22.52 

Soda _ - - - .47 

Potash - - - .31 

Water combined - - .97 

Water hygroscopic - .17 

G|pomic oxide - - .21 

Manganese - - - .10 


IS 
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Nickel 

.21 

Copper 

.06 

Titanium diox. 

tr. 

Phosphoric anhyd. 

tr. 


100.54 

Density 

3.222 


Another type varies from a creamish white through violet-grey 
to a light-green, coarse-grained rock. Tliis rock consists almost 
entirely of monodinio pyroxene, partly diallage, and some inter- 
stitial talcose mineral and serpentine. It is difficult to determine 
the* limits of these rocksi, and often, also, to decide whether 
the rock is in situ or not. 

A spur descending from a point near the top of the Kangaroo 
Spur southwards to the Dolodrook River to a point above the 
Junction of Thiele’s Creek, shows a number of outcrops of the 
monoclinic pyroxene rocks, which are most probably in situ. Thin 
sections of these rocks frequently show considerable granulation 
and deformation of the constituents, indicating the intensity of 
the pressure to which the rooks have been subjected. Occasional 
fo-reign fragments have been noted in the slides, and have been 
no doubt picked up by the magma. 

An analysis of a creamish- white rock, representing a somewhat 
altered type of the monoclinic pyroxene rocks, with some inter- 
stitial talcose mineral, is also due to Mr. Ampt. 


Silica - - - - 

36.36 

Alumina - - - 

18.54 

Ferric oxide - - - 

4.18 

Ferrous oxide 

1.15 

Lime - - - - 

23.44 

Magnesia ^ - 

8.29 

Soda - - - - 

.68 

Potash - - - 

.25 

Water combined - 

5.97 

Water hygroscopic 

.82 

Titanium dioxide - 

.62 

Phosphoric anhyd. 

tr. 

Chromic oxide 

tr. 

Density - 3.237 

100.30 
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One feature worthy of note can he observed in several places, 
notably a few chains west of the corundum outcrop on Kangaroo 
Spur, and again in a small gully to the west ■ of the chromite 
ooourrenc©, and that is the character of the dark greenish-black 
peridotite seorpentine. At both these spots the , appearance sug- 
gests an agglomerate, but more investigation is required to 
decide whether this is the case or whether the features are 
simply due to a particular type of weathering, simulating the 
fragmental character of an agglomerate. 


Special Minerals. 

The following require particular attention: — 

(1) Corundum. 

(2) Chromite. 

(3) Common Opal. 

(1) Corundum. — This was first found about the middle of last 
year by two bushmen, Macfarlane and Piden. Specimens were 
sent to the Mines Department, and also to the writ^. The 
occurrence at once attr^ted the attention of Mr. Dunn, Director 
of Geological Survey, hence the flying visit by Mr. Dunn and 
Professor Skeats. 

The corundum was found to occur sporadically in lumps up to 
about 3 cwt. in size, at two spots not far distant, namely, the 
Monument Gap and a little to the east, on the Kangaroo Spur, as 
indicated on the map. The mineral is violet in colour, somewhat 
translucent, compact and massive, rather tough, and breaking 
with a somewhat splintery fracture. A certiain amount of a green 
amorphous mineral is present in small quantity, as impurity. 
This is probably a hydrated silicate of alumina, coloured with 
oxide of chromium. 

Thin sections show the corundum as irregular patches of a 
violet colour, with numerous long prisms of the same mineral, 
forming a somewhat mesh-like appearance. Pleoohroism is dis- 
tinct. A small amount of interstitial material shows low polari- 
zation colours, and as the analysis shows very little magnesia it is 
probably some form of hydrated siilioate of alumina. 

A massive corundum has since been found in the Heathcote 
area by Profeissor Skeats, and a slide of this shows somewhat 

ISA 
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siiioilar cLara&ters, ■with, the exception, that the interstitial min- 
eral shows higher polarization colours.. Both slides suggest that 
the corundum is original, and not secondary. ' 

Through the courtesy of Mr. Dunn I am able to give an ana- 
lysis of a sample of the Wellington Corundum, made in the Mines 
Department Laboratory- 


SiOa - 

3.90 

Al^Oa - 

85.11 

FOgOg - - _ 

0.42 

FeO - 

0.41 

MgO - 

0.15 

CaO - 

0.46 

Na^O - 

0.26 

- 

0.23 

HjO + above 110 

7.03 

HaO - below 110 

0.07 

CO, - - - 

nil 

TiO, - - - 

1.05 

PaO» - - - 

nil 

Or,0„ - 

1.40 

MnO - 

nil 

CrO - 

nil 

SO, - - - 

nil 

Cl - - - 

nil 


100.07 


Density - 3.580 

An analysis by the writer of a somtewhat purer sample con- 
taining less of the green mineral was, unfortunately, not com- 
pleted. ^ 

It indicated less than 0.5 per cent. SiOi^, nearly 90 per- cent, 
and only a trace of CaO and MgO. 

(2) Chromite has long been known to exist in this area, but 
on account of the inaccessibility of the district, little exploratoi-y 
work has been doiao, A few shallow holes have been sunk, ex- 
posh^ a few lenticular blocks up to several hundredweight in 
siae. 

Both microscopic and chemical investigation of the serpentine 
shows the presence of the mineral in small amount throughout 
the area. The following analysis was made by Mr. Ampt. 
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SiOa 

- 

- 

6.60 

AlA 

- 

- 

16.34 

FegO^ 

- 

- • 

5.20 

FeO 

- 

- 

8.62 

CaO 

- 

- 

0.24 

MgO 

- 

- 

17.15 

Water 

combined - 

1.22 

Water 

hygroscopic 

0.37 

CoO 

- 

- 

0.12 

MaO 

- 

> 

tr. 

TiO., 

- 

- 

tr. 

PA 

- 

- 

tr. 

CrA 

- 

- 

45.03 




100.89 


Density - 3.881 

The question of the genesis of the corundum and the chromite 
can be conveniently discussed together, for the association in the 
Dolodrook district suggests analogies to similar occurrences else- 
where. In North America, corundum is known both in acid and 
in basic rocks. The latter occurrence is worthy of comparison, 
in North Carolina it is found near the margin of peridotite rocks, 
in which chromite also occurs, and J. H. Pratt, who has studied 
the occurrence, considers that the origin is best referred to as 
one of magmatic segregation. Morozewicz further showed experi- 
mentally that alumina is soluble in a molten, basic glass, and 
that on cooling the alumina rich magma crystals of corundum 
crystallized out. 

No excavations have been made in the Dolodrook area to de- 
termine whether the corundum is in situ or not, but there is 
little reason to -suspect that it is not, and Professor Skeats tells 
me that he has found it and chromite distributed in small quan- 
tities through the rocks of the Heathcote area, in which he has 
found the larger pieces of corundum. Chromite is recognised 
both as a secondary and an original constituent of igneous rooks, 
but it would appear the Dolodrook occurrence most probably 
indicates a particularly fine example of magmatic segregation, in 
which the olivine, pyroxenes, corundum and chromite all repre- 
sent different phasea 
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The eommon opal is present only in small quantity, and of no 
particular interest. It is clearly secondary. The age of the 
seri>entine will be referred to later. 

(2) Sediments Composed Largely op Serpentine Detritus. 

These deposits vary from coai^e or waterworn conglomerates 
to fine-grained, hard banded rocks. 

The conglomerate has been referred to- in a previous paper. 
It can be examined at two outcrops, namely, at the Monument 
Gap and in the bed of the Dolodrook River^ above Thiele’s Creek 
junction. 

In both places it lies along the south-western margin of the 
serpentine belt. At the Monument Gap-, both the boulders and 
the matrix consist almost entirely of serp-entine. Mechanical 
deformation and differential movement hawe squeeized and 
striated the boulders, but the evidence of aqueous origin appears 
to be still fairly pronounced. 

In the bed of the Dolodrook, however, some finer beds are 
associated, containing some rounded and sub-angular fragments 
of a compact black rock suggesting at first sight black slate, 
but microscopic evidence shows this rock is a fine-grained, 
igneous one, and the matrix consists of serpentine and numerous 
fragmeorts of pyroxene. 

These beds dip westerly at a high angle, and overlie the 
coarser conglomerate which flanks the serpentine. A little 
further west, lower down the Dolodrook, the bla^ graptolite 
slates form a bluff. The relation to the detrital serpentine 
rocks is not clear, but they appear to overlie them, which is in 
conformity with observations in other parts. In Roan-Horse 
Gully, eiast of the chromite occurrence, the fragmental beds are 
s^ain exposed, and here portions show considerable calcification, 
some portions being of the nature of ophioaloite. An analysis of 
materia! was made by Mr. Ampt. 


Carbonate of Lime 

- 

44,09 

Silica - 

- 

- 

24.70 

Alumina 

- 

- 

4.22 

Terric oxide - 


- 

.75 

Ferrous oxide 

- 

- 

5.36 

Lime 

- 

- 

3,99 
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Magnesia 

- 

11.75 

Soda - - _ 

- 

.22 

Potash 

- 

.20 

Water combined - 

- 

3.54 

Water hygroscopic 

- 

.53 

Chromic oxide 

- 

.23 

Manganese - 

- 

.07 

Mckel 

- 

.19 

Copper 

- 

.05 

Strontia 

- 

.03 

Titanium dioxide - 

- 

.19^ 

Density 

2.827 

100.11 


Close to Garvey’s Hut, on tiie opposite side of tlie Dolodrook, 
fine-grained fragmental rocks, composed of igneous minerals, occur, 
They are stratified, but weather into long slender boulders, show- 
ing a marked spheroidal weathering. Here again microscopio 
evidence shows that they are composed of fragments of pyroxene 
and serpentine, but it is not clear whether they are sub-aqueous 
tuffs or normal sediments. These beds overlie the trilobite lime^ 
stone a short distance down the stream, and are so closely asso- 
ciated with graptolite slates that it appears impossible to sepa- 
rate them. 

(3) The Limestones. 

These rocks occur as a number of small lenticular outcrops 
along a line conforming in general to the strike of the Ordovician 
rocks, and a short distance away from the serpentine belt, on its 
south-western side. The most southerly outcrop is south of the 
chromite occurrence, dose to Roan-Horse Gully. Here, as is the 
general ease in this district, the rock ,is a hard bluish-grey crystal- 
line limestone. A brachiopod identified by Mr. Chapman as 
Platystrophia hiforata^ is abundant in this outcrop, and as this 
fossil is known to Mr. Chapman in other Yictorian limestones, 
which he regards as Yeringian (Silurian), he considered this 
limestone to belong also to this series. 

Since this decision, however, trilobites have been found at the 
other end of the limestone belt, and these fossils open up Yeary 
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interesting questions with, regnrd to the age of the limestone. 
The specimens identified show such an extremely remarkable asso- 
ciation of genera that better preserved material is urgently 
required before safe conclusions can be drawn. At present, 
however, it can be stated that on stratigraphical evidence one 
would be strongly inclined to group the limestone with the 
Upper Ordovician slates. 

(4) The Jaspbboid Slates. 

These rocks are well exposed in several places, notably on the 
Dolodrook Eiver, below Garvey’s Hut, as shown on the map, and 
again on a spur to the south of the same hut. 

Until last January the age of these rocks had not been fixed, 
and as it seemed to be a growing custom to consider all black 
jasperoid and cherty rocks in the Lower Palaeozoic areas of Vic- 
toria aa Heathcotian, it was advisable to test the case in the 
Dolodrook area. 

Careful search in this district showed clearly that here these 
rooks must be grouped with the normal black slates of Upper 
Ordovician age, for the characteristic graptolites were found 
throughout the series, and highly silieified bands were found 
clearly interbedded with the normal slates. 

Thin sections of various grades of the indurated slates showed 
fine examples of various stages in the silicification. All showed 
evidence of extreme presscu'e developing a schistose structure 
marked by undulating lines, too black and dense to be deter- 
mined, but containing a minute micaceous mineral. Abundant 
lenticles of secondary quartz and chalcedony make up the 
greater part of the rock. 

(6) Tub Graptolite Slates. 

There is now really no need to separate these from the 
|asperoid slates. They are aU one series, exhibiting different 
degrees of induration and silicification. They form the prevail- 
ing rock surrounding the serpentine belt, and afford graptolites 
in, numerous localities. These fossils have been described in a 
paper by Dr. T. S. Hall. Many outcrops show intense contor- 
Mbh and crumpling, so that observations of dips are generally 
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not of much us^. Thin sections failed to show what was the 
nature of the oricrinal rocks from which they were derired. 

(7) The Succession of the Rocks. 

This cannot he said to be established yet, but considerable 
evidence has been collected since Mr. Dunn's hurried visit. This 
observer admitted that his ideas were only tentative. Two fea- 
tures largely influenced Mr. Dunnes reasoning : — 

, (1) The consideration of the limestone as Upper Silurian on 

Mr. Chapman’s identification of the Platyntrophia. The 
trilobite had not then been found. 

(2) The interpretatio-n of the black fragments in the conglo- 
merate as black slate, and probably, therefore, indi- 
cating a post-Ordov^cian deposit. 

An older age for the limestone now seems more reasonable, 
and the argument of the black fragments does not hold, since 
they are not slate, but fragments of a black igneous rock, as 
shown by thin sections. Mr. Dunn regarded the Ordovician as 
the oldest rock, the serpentine, or rather the original pyroxene 
rocks, as intrusive into the Ordovician slates, while the frag- 
mental serpen tinous rocks and limestones were grouped as Upper 
Siluri£|.n. The succession, however, ^vhich appears more correct 
to the writer, would place the massive serpentine and allied 
rocks as the oldest series — at least pre-Upper Ordovician ; next, 
perhaps, the fragmental serpentine conglomerates, etc., lime- 
stones and slates. Further fossil evidence is necessary to deter- 
mine whether further sub-division is necessary, but at present 
the course most in conformity with stratigraphical evidence is to 
consider the whole of the post-massive-serpentine series as 
Upper Ordovician. 

Y . — The Rhyolites and Associated Rocks of the Upper 
Palaeozoic Series. 

As the wrriter has no time at present to do Justice to the in- 
formation collected on these rooks, they will be included simply 
to render available some analyses which were made last ye^ 
in the University laboratory. The lavas include both acid and 
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basic ones, tbe former largely predominating. They show an 
infinite yariety of texture and colour, but chemically all are 
closely similar. 

The commoner varieties show a base varying in colour from 
light green to pink and dark ohocolate^brown. Phenociysts con- 
sist of quartz and orthoclase felspar, the latter varying from 
white to pink. 

One iype from the western slopes of Wellington, in the 
vicinity of Lake Earng, is an attractive rock with a light 
greenish base and moderate sized phenocrysts, of white ortho- 
clase and quartz. Tidn sections show a fine perlitic structure. 

In general from a structural point of view two divisions can 
be made: — 

(1) Those showing marked flow structure. 

(2) Those of the type of normal quartz porphyries. 

Thin sections of the latter often show the phenocrysts em- 
bayed by the devitrified magma, but occasionally sections show 
no such features, and sharp, angular fra^ents of quartz and 
felspar form a granular base, suggesting a pyroclastic origin, 
but this feature is hard to establish. These rocks are of great 
extent and thickness, and their relation and distribution bas 
been briefly referred to in a former paper. 




Banded Rhyolite, 
southern plateau 
of Wellington 

Quartz porphyiy% 
southern shore of Ldke 
Karng. 

Dark greenish base, 
with phenocrysts of 
pink orthoclase. 

SiO* - 

- 

78.64 

78.47 

AiA -• 

- 

9.85 

- , 10.68 

TiO, - 

- 

0.67 

0.59 ‘ 

TPeA - 

- 

0.54 

0.18 

FeO 


2.00 

2.23 

MgO - 

- 

0.10 

tr. 

0»0 - 

- 

0.80 

0.66 

Na,0 - 

*- 

2.03 

3.29 

KjO - 

- 

5.16 

4.15 

PA - 

- 

tr. 

tr. 

Water mmbined - 

0.40 

0.2 

Water hygroscopic 

0.14 

0,09 



100.33 

100.54 
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Tlie Basalts (Melaphyres of Howitt) belong to the upper 
palaeozoic series, and are frequently much altered. They fre- 
quently contain geodes and amygdales of chalcedony. Epidote 
and calcite are abundant as alterations products. 



Moroka Snow-plaia— • 
fairly fresh sample. 

By Mr. Ampt. 

Bad Spxir, Moroka 
Valley—rather 
altered specimen. 

SiO, - - - 

49.35 

43.88 

-A-IgOs - - - 

17.61 

16.58 

reA - 

1.50 

5.53 

FeO - • - 

9.72 

9.11 

CaO - 

7.71 

9.60 

MgO - 

3.17 

5.77 

NajO - 

3.10 

2.02 

KjO - - ■ - 

1.56 

1.06 

PA - - - 

tr. 

tr. 

Water combined - 

2.56 

2.22 

Water hygroscopic 

0.65 

0.64 

TiOj - - - 

2.83 

3.52 

MnO - - . - 

0.07 

tr. 

Pyrite FeSg - 

0.34 


Density 

100.17 

- 2.918 

99.93 


In conclusion, I desire to express my indebtedness to Professor 
Skeats, Dr. T. S. Hall, Mr. F. Chapman, F.L.S., Mr. H. J. Grayson, 
Mr. G. Ampt, B.Sc., and Mr. E. J. Dunn for help in collecting 
information on this area. At the same time I must offer 
apologies for the fragmental character and numerous short- 
comings of this paper, due to extremely hurried compilation 
from notes, and to its being written under rather unfavourable 
conditions on the steamer between Melbourne and Adelaide. 
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JPveliviiiKivif Notes o% cl Collection of Tvilobite Iteiiicoins 
from the Doloclrook River, N, Qippsland. 


By FBEDERICK CHA.PMAN, A.L.S., 

(National Huseum.) 

The foUoYTing notes are based on some fragmentary fossils, 
all trilobitic, which Mr. E. 0. Thiele, B.Sc., late of the Vic- 
torian Geological Survey, and now on the staff of the Imperial 
Institute, London, discovered in a bed of dark bluish limestone 
associated with Upper Ordovician slates at the Dolodrook River, 
Mt. Wellington District, N. Gippsland. Mr. Thiele has kindly 
placed the material in my hands" for description, and, although 
the fossils are far from peirfect, it seems advisable to publish, 
the following brief notes upon them, with a view to affording 
some information as to the age of this limestone, which comes 
from a district of which the geology is still far from being fully 
known. 

The limestone in which the fossils are found is hard and sub- 
ciystalline, and the method of its fracture does not entirely 
favour the extraction of the fossils. Moreover, the trilobites 
themselves have become disjointed, especially in the thoracic 
region, in most cases before being covered with sediment, since 
no examples of the pleura were seen, except the merest frag- 
ments. 

The generic fomas present belong to Agnostus and WroetuSi 
whilst a doubtful type, perhaps refarable to Ckeirurus, is repre- 
sented by two imperfeot tail-shields. 

Agn&stMs sp. nov. Of this form both head and tail-shields are 
present. It is a member of the group Longifrontes, the distin- 
guishing charaotera of the prominent glabella and the impressed 
line seiparating the anterior part of the cheeks and the lateral 
lobes ol the tail behind the axis, being well marked. In general 
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form it compares most nearly with A. pisijormis^ L. sp., and A. 
Jfimctuosus^ Angelin. The affinities of the Australian species 
seem to lie rather with the Cambrian than the Ordovician forms. 

%Proetus sp. nov. Remains of a large and handsome forrn^ 
with a wide and straight anterior border, long glabella and 
granulose cheeks, are common in the limestone. The specimens 
show very marked characters which tend to separate them from 
species of the genus sensu, sitricto, and their nearest allies seem 
to be certain Proetids from the Girvan area in Scotland, of 
Upper Ordovician age, and younger. 

^Cheirurus. The remains of two pygidia show them to have 
a depressed, but roundly terminated axis, which does not extend 
to the posterior margin, few segments, and a wide lateral border ; . 
whilst at the posterior angles were stout spines. Yestiges of other 
detached spinous processes also occur in the matrix. 

But for the presence of the new species of A^nosius^ it might 
be assumed that the limestone was of Upper Ordovician age, 
taking into consideration the facts of the association of the beds. 
The presence of thig older form, however, makes it an open 
question as to the contemporaneity of the limestone and the 
adjoining slates. It is to be hoped that better and more copious 
material will be forthcoming from this very interesting district, 
when these and other forms can be fully described, and inferences 
drawn with more certain knowledge. 


PLATE XL 

Sketch Map of the Dolodrook Serpentine Area. 



[Pboc. Rot. Soc. Victoria, 21 (N.S.), Pt. L, 1908.] 


Art. YHh—The Graptolite Beds at Daylesford. 

By T. S. hart, M. a., F.G.S. 

(Wiili Plate XII.). 

[Read lltli June, 1908]. 

During the last few years, on several visits to Dlaylesford I 
have csoUeoted fossils at a large number of localities. Many of 
these have kindly been examined and identified by Dr. T. S. 
Hall, and the horizon of the beds determined. The greater 
part of the collecting has been done between Sailor’s Creek, on 
the west., and the line of the Dry Diggings Road, on the east, 
extending north and south over a distance of about six miles, 
with Daylesford in the centre. The following notes are a sum- 
mary of the information obtained at about sixty fossil localities. 

Prbveous References. 

A geological survey of about 140 square miles in the vicinity 
of Daylesford was commenced by Krause, and a progress report 
dated Oct. 1, 1877, is contained in Progress Report No. 5 of the 
Geological Survey of Victoria. He states that it is apparent 
from the persistent westerly dip between the Loddon and Dayles- 
ford, that the uppermost beds are exposed on or in proximity to 
the meridional ridge, of which Wombat Hill forms a conspicuous 
point ; that thence, westward the beds are much folded and frac- 
tured, and with these beds the principal auriferous quartz reefs 
are associated ; graptolites are abundant in these upper ” 
beds ; and that the general strike of the beds near Wombat Hill 
is 16 to 22 degrees west of north, hut that further north it 
beoomes more meridional. The only fossils mentioned are Grap- 
tolite® faitioosus and Phyllograptus folium, which are stated to 
be ihe most common species.. 

*nie survey was subsequently continued by the late Norman 
Taylor, whose report is contained in Progress Report No. 8 of the 
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Gkrological Survey. He states tliat lie has not noticed the per- 
sistent westerly dip between the Loddon and Daylesford, re- 
ferred to by Krause, He mentions several fossil localities^ four 
of which are marked on his map, but gives no further names 
except Hymenocaris. His map is published as quarter-sheet 
16 N.E. 

The area to the south, of which the map is quarter-^sheet 16 
S.E., was surveyed by Mr. S. B. Hunter. The report is in Pro- 
gress Report No>. 9 of the Geological Survey. He mentions the 
occurrence of graptolites, and states that*both east and west of 
the most folded belt there i§ a persistent dip to the west. 

Dr. T. S. Hall, in his paper on the Geology of Castlemaine 
(Proc. Royal Society of Victoria, Vol. TIL, new series, 1895) 
refers the only Daylesford fossils which he had then seen to the 
zone of Tetragraptus fruticsosus. Referring to this in a paper 
dealing with other features of these rocks (Proc. Royal Society of 
Victoria, Vol. XIV., pt. 2, n.s.), I mention them as the lowest 
parts of the Castlemaine series, meaning thereby the lowest parts 
of the rocks which occur at Castlemaine, not the Castlemaine 
series in the more limited sense in which that term is now com- 
monly used. 

More recently Dr. Hall has identified other fossils from this 
district (Records Geological Survey of Victoria, Vol. I., pt. 4, 
1906, and Vol. IL, pt. 1, 1907), of which the localities and 
horizons are as follows : — 

Cornish line of reef (stated by Mr. E. J. Dunn to- be from the 
mullock heap at the Victoria Cornish Engine Shaft, and probably 
from the 966ft. level), at the top of the Bendigo series. 

The Springs, Daylesford, Bendigo horizon. 

Bullarto, Castlemaine horizon. 

From the Daylesford Gold Mine Tip, probably Bendigonian, 
and others from the same locality, Wattle Gully Beds. Mr. W. 
Baragwanath, jr., who collected these, considers that they were 
both probably from material excavated in sinking from 400 to 
500ft. 

From a sihaft quarter mile south of the Cornish Co.’s new shaft, 
Castlemaine series. 

From the no-rth side of the Jubilee Lake, quarter mile east of 
the railway , Upper part of the Castlemaine series. Mr. Barag- 
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"pranath informs m© tliat thes© were from material from a tunnel. 
From his information, also, I make a slight verbal correction in 
the last two localities. 

Mr E. J. Dunn refers the beds mainly to the Castlemaine zone, 
but in part to the Bendigo zone. This is apparently largely by 
the weathering colours (Records Geological Survey of Victoria, 
Yol. n., pt. I., p. 10). 

Ge^'Eral Outline op the Following New Observations. 

I have divided the area into three. My western localities are 
from about the line of the strike passing through the Ajax Mine, 
westward, AE my fossils from these localities are referable to 
the Bendigo series, but the localities are widely scattered, and 
the field relations of the beds to one another are seldom ascer- 
tained. 

Central Belt. — In this the rooks are often well exposed and 
much folded. Most of my ohservations are in this area. Bendigo 
beds occur on its west side, and probably recur on anticlines 
further east, associated with the Wattle Gully series, but no 
higher beds have been demonstrated. 

pastern Localities. — These are scattered localities east of the 
Ballarat Railway, near Woodburn, and eastward from the Springs 
at Hepburn, and one far east locality. In these also the field 
relations of the beds are not observed. All the fossils are refer- 
able to pairts of the Castlemaine Series above the Wattle GuUy 
Beds. 

I have numbered my fossil localities in order for facility of 
reference, and described thedr positions in terms which allow of 
their being readily located. The fossils identified by Dr. Hall 
and his statements as to horizon I have marked thus : t- The 
remainder of the names, confined almost entirely to common 
forms, are from my own notes. 


Details op the Fossil Localities. 

Western Localities, 

In therBeep Creek at Egansitown black pyi-itio slates occur, 
no fosisils were obtained. 
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1. — On the Ballarat Road, 'w^est of the turn of the road at 
'W'hich small dykes are marked on Hunters map, and near the 
top of Sailor’s Hill, in a small cutting on the south side of the 
road. Tetragraptus fruticosus, Didymogra.ptus bifidus, and 
PhyllogTaptus typus. 

2. — In the cutting at the west end of the Sailors Creek 
embankment, Ballarat Road. Strike north 10 degrees west, dip 
easterly at 73 degrees, near an anticline. The same thi*ee species 
with small Crustacea. 

The horizon of these will be high in the Bendigo Series. 

3. — On the east side of Sailor’s Creek, on the low’ point oppo- 
site the Tipperary Spring. This is the spring marked on Taylor’s 
map a short distance upstream from Tipperary Point. Phyllo- 
graptus typus, t, Tetragraptus bryonoide®,t, T. pendens, t» Gonio- 
graptus thureaui, variety writh five branches, ts and another 
GoniograptuSjfj Didymograptus of. nicholsoni.f, Rhinopterocaris. 

Strike north 20 degrees west, dip easterly. A syncline is close 
by to the east, but the easterly dip is quickly resumed. An 
anticline occurs a short distance to the west. 

4. — East bank of Sailor’s Creek opposite Taylor’s not-e 30. 
Tetragraptus fruticosus, f, T. quadribrachiatus,t, Bendigonian,t, 
Rhinopterocaris maccoyi and smaller Crustacea are also present. 

5. — Close to 4. Tetragraptus pendens,!, T. bryonoides,!, 
Goniograptus thureaui,!,. Dr, Hall refers it doubtfully to the 
upper part of the Bendigonian. I have also T. fruticosus and 
Phyllograptus typus. The bed is probably identical with 4, and 
quite close to 3, so that all these three localities may be re- 
ferred to the Bendigonian. 

6. — Taylor’s note 24. Dip westerly. Tetragraptus fruti- 
oosus,!, T. serra,!, T. bryonoides,!, T. quadribrachiatus '?,!, Phyl- 
lograptus typus,!, Goniograptus maoer,!, Typical Bendigonian,!, 
Ctustacea are very common, some of which Mr. F. Chapman has 
identified as Caryocaris cf. angustata. 

7. 8. — ^At the present Ajax shaft, and at an old shaft close by, 
Tetragraptus fruticosus. This is at the site of Taylor’s note 
31, 

9. — At a shallow’ shaft between 'the Ajax and Nuggetty Ajax 
shafts, T. fruticosus with Phyllograptus typus. These three 
localities were all in loose blocks from the shafts. 
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10. — On the right bank of Wombat Creek, near the west boun- 
dary of the borough. T. fniticosus -is probably present. This 
seems to be probably the locality referred to above as the 
Springs, Daylesford. ■ 

11. — In east dipping beds east of the south-east comer of the 
Stony Creek Basin, and west of allotments 28, 29 ; in a race cut 
in the bedrock in an area of sluiced ground. Tetragraptus 
fruticosus,t, T. serra, Phyllograptus typus,.t, Goniogi’-aptus sp. 
Bhinopterocaris maccoyi, and smaller Crustacea. Bendigonian,t. 

An anticline passes a short distance to the west of this 
locality, and is perhaps the same as that which passes west of 
the Ajax shaft. 

12. — From a shaft near Stony Creek Falls, in poorly preserved 
material, PhyUograptus typus. 

13. — In the bed of Sailor’s Creek, about west of the last men- 
tioned locality a few fossils were found, but nothing recognis- 
able. 

The localities from which the above fossils were colleoted are 
too few and widely separated to give a safe idea of the w'hole of 
the beds present. They are in the Bendigo series, and the more 
western localities, 1 to 5, high in that series. They do not re- 
quire any great thickness of beds, and do not suggest a persistent 
westerly dip. I know of no records of newer fossils to the west. 
A slight prevalence of westerly dips is possible. 

The Central Area, 

Besides being more accessible, this area affords .numerous 
natural sections, road cuttings, sluiced areas, shafts, tunnels, and 
other workings. 

A nearly continuous section may be obtained from 11 down a 
gully to Wombat Oeek, apd a little further to ihe north up the 
Smith’s Creek valley. 

About 75 paces to the east from 11, measured across the 
direction of the strike, a roll ooours in the strata, but the eas- 
terly^ dip is at once resumed, and continues to a syncline near the 
north-west comer of allotmeat 27. 

14 — Ih the bed of the gully, and west of the synciine, Didymo- 
graptus biiduSjt, a few Phyllograptus typus, f, Tetragraptus 
brjoBoides,t, T. serra^t, T. quadribrachiatus,t- 
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15. — East of the syncline, perhaps the same bed, Didymo- 
graptus bifidus,t, D. extensus,!, Ehinopterocaris liiaceoyi,!- 

Both these are Wattle Gully Beds,t. 

Thence to the mouth of the gully the dips are '^^esterly, though 
in some places difficult to observe in the thick, highly cleaved 
slates. The anticline must occur just outside this gully, and can 
be seen a short distance to the north, in an excavation on the 
east side of the Ballan-road, at the south end of the embankment 
over Wombat Flat. The anticline has a Tvell-marked pitch to the 
south, and some thin quartz veins seem to follow round the beds 
and outcrop in curved lines on the floor of the excavation. 

16. — At the south end of this cutting, and immediately east 
of the anticline, Phyllograptus typus is the most abundant, and 
Tetragraptus fruticosus is doubtfully present. Didymograptus 
bifidus was not noticed. 

In the bed of the creek to the east the syncline is just exposed, 
and shows black slates from which it was difficult to obtain any 
fossils. 

17 . — A. little to the south, in the bed of the creek, a very few 
fossils were obtained, comprising Didymograptus bifidus, Phyllo- 
graptiis typus, and probably Tetragraptus serra. The horizon is 
therefore uncertain. It may be uppermost Bendigonian or 
Wattle Gully Beds. . 

Continuing to the east up Smith's Creek, an anticline and a 
syncline closely following are seen a little east of the Lake 
Boad. Both these have a strong southerly pitch. Thence wes- 
terly dips continue to an anticline which passes under the hill- 
on which the Yictorian Cornish south shaft is situated. This 
anticline is easily traceable up the south side of the valley, and 
passes immediately east of the South Cornish Company's shaft. 
Continuing to the south it crosses the railway at the footbridge, 
but is not actually seen, ajs an old valley filled wdth basalt occupies 
the position where it would appear. The change of dip is clearly 
seen on the tw^o sides of this valley, the whole width of which is 
exposed in the cutting. 

18. — ^In the mouth of a small tunnel on the north bank of 
Smith's Creek, and a little east of the anticline. In my notes I 
have that Phyllograptus typus is most abundant with doubtful 
Tetragraptus fruticosus, but none of the material sent to Dr. 
Hail was determinable. 
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19. — From loose material here, Phyllograptus typus,!, Tetra- 
graptus bryon:oides,t, either Castlemaiiiiaii or Bendigonian,!* 

20. — South Cornish Company’s mullock heap, T. fruticosus,t, 
Bendigoniam 

This anticline, like the previous one, has a southerly pitch. 

21. — West of the last mentioned anticline, in a gully north of 
Smith’s Creek and independent of it. North-west of the south 
shaft of the Victorian Cornish Co., Tetragraptus frutioosus, 
Phyllograptus typus, Rhinopterocaris and small Crustacea. 

22. — East of the anticline last mentioned, north-east of 18 and 
high up on the north side of Smith’s Creek, in east dipping beds. 
A trench had been cut along the next bed with the fossil bed on 
its wall, so that large quantities of material were available. 
Tetragraptus bryonoides,t, Didymograptus cf. nicholsoni,t, 
Clonograptus flexilis?,t, Clonograptus spp,t, Phyllograptus 
typust, age uncertain, probably BendigoniaUjt. I noticed no 
examples of either Tetragraptus fruticosus, Didymograptus bih- 
dus or D. caducous. 

23. — A few fossils were noticed in slightly newer beds’ a short 
distance down the hill from 22. 

It appears, therefore, that Bendigo Beds do reach the surface 
on this anticline. I was formerly under the impression that they 
did not, as my first Bendigonian fossils in this vicinity 'were all 
from mine mullock heaps. 

24. — ^A loose block containing Tetragraptus fruticosus was 
found on the Lake road, near the long tunnel. Its origin is 
quite uncertain, owing to the great length of this tunnel, but in 
in view <d the southerly pitch of the anticline near the last 
localities, Bendigo beds would scarcely be expected on the sur- 
face near this tunnel on it, and there is no sign m yet detected 
of their appeasranc^ further east. There is, of course, the possi- 
bility that the tunnel workings have at their entrance re-handled 
shaft material, or that the block may have not* come from the 
tunnel at ail. 

Higher up Smith s Creek the dip is for some distance easterly 
from the localities 18 and 22. A syncline with an anticline 
quickly following on the east, appea.rs, and further east the bed- 
rock is buried under basalt. 

East of the South Cornish shaft, an anticline is ex2:)osed both in 
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the road and railway cuttings. Where it would be expected in 
Smith’s Creek I found no break in the easterly dips. The strike 
of locality 22 would pass close to or east of this anticline. The 
anticline is broadly curyed, 

25. — ^East of this anticline in the road cutting east of the rail- 
way. Didymograptus bifidus,t. Phyllograptus typus,tj T'etra- 
graptus serra,!, T. bryonoideSjfj T. quadribrachiatus,t, Clono- 
graptus or Dendrograptus sp,t> Castlemainian, Wattle Gully 
Beds,t* 

From the locality 1 1 to the head of the exposed Ordovician in 
Smith’s Creek is a distance at right angles to the strike of about 
three-quartejrs of a mile. From the syncline between 14 and 15 
to the anticline at 19, there is a preponderance of westerly dips 
to the extent of about 1200 feet, and some of the short stretches 
of easterly dip have a comparatively flat dip for some part of 
their length. There may be in all 1000 feet in thickness of beds 
exposed, the lowest of which are Bendigonian and the highest 
Wattle Gully. 

Between 11 and 14 there is not room for the whole of this 
series to be repeated in the distance of about eight or nine 
chains, yet the beds at 11 appear to be at least as old as those 
at 19. Similarly between the South Cornish shaft and the anti- 
cline at the railway crossing there is only a distance of ^bout 
three or four chains, yet beds appear which are of the Wattle 
Gully series and probably not far removed in age from the 
beds at 14 and 15. 

The most pro-bable explanation seems to be that there is 
unobserved faulting at both these places, with an upward move- 
ment on the west side, so that some beds are out out of the 
surface section. As these would probably be reversed faults, 
their direction would be similar to those on which the Cornish 
and the Ajax reefs are situated. 

If such faults recxn* at other parts of the district, they would 
counteract a preponderance of westerly dips, as they actually do 
in this section, and would therefore tend to reconcile the state- 
ments of Hunter and Krause as to prevalent dips, with the evi- 
dence of the fossils. 

An attempt was» made to trace the folds of the Smith’s Cyeek 
section in the railway cuttings and other exposures to the south. 
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The anticline and syncline at the lower end of Smith’s Creek 
appear to converge to the north and spread apart to the south. 
On the north bank of the Lake two anticlines are probably pre- 
sent corresponding to those at 19, and perhaps 25. An anti- 
cline occurs at the Woodbum siding, exposed in a drain near the 
road crossing. A syncline occurs at the north end of the big 
bank to the south, and the big cutting beyond shows an anti- 
cline and syncline. Fossils were obtained at several places. 

26, 27. — In the two cuttings between the Lake and Woodburn. 
Only Tetragraptus serra from one of these, and Phyllograptus 
typus from the other,, were recognised. 

28. — At one of the mullock heaps of the Rising Star (now Vic- 
torian Star) mine. Phyllograptus typus and Tetragraptus fruti- 
oosus. The shaft is 750 feet deep, and they are probably from 
the lowest workings. 

29. — ^In the bed of the Creek above the big embankment 
south of Woodburn, a few fossils were noticed, but were inde- 
cisive as to the horizon of the beds. 

80, 31, 32. — Three localities in the big cutting. At all of 
these Didymograptus bifidusf is by far the most abundant fossil. 
In addition there are Tetra.graptus bryonoidesf a^d Phyllo- 
graptus typust at 30 and 32, and T. quadribrachiatusf at 32. 

30. — At the north end of the cutting east of the anticline. 

31. — ^Beyond the anticline, but before the syncline. 

32. — Near the south end of the cutting, west of the syncline. 

These are all near the same horizon, and the same bed may be 

repeated. All are Wattle Gully Beds. 

This anticline seems to be most probably the same as 
west of 11. Bendigo Beds are exposed in the cutting, %ut. 
their disappearance is in accordance with the consistent southerly 
pitch se^ on the Miticlines and synclines as before mentioned. 
If the identification of the anticline is correct, one anticline and 
one syncline seem to disappear southward from the series before 
described. 

33. — ^A few fossils were obtained in Wombat Creek, a little 
above the Lake Road Bridge. Their hQrizon was uncertain, but 
the beds are probably the same as at 17. 

^4, — In Kidd’s GuHy east of the Dayle^ord Co.’s shaft, one 
small Didymc3graptus caduoe«us. 
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35. — ^Lo^ver do'v^n Kidd’s Gully, north-eas-t of the same shaft. 
Tetragraptus fruticosus is doubtfully present. 

36. — A short distance upstream from the junction of White- 
field Gully and Kidd’s Gully. A few fossils were obtained, among 
which Didymograptus bifidus was most common. 

37. — In Spring Creek, at the mouth of Wild. Cat Gully, Phyl- 
lograptus typus was observed. 

38. — Road cutting on the Hepburn Road west of Doctor's 
Creek. Phyllograptus typus, f, Tetragraptus bryonoides,t, and 
sponge spicules,!, Horizon uncertain,!. 

A good series of sections are exposed from the locality 6 down- 
stream to the .junction of Spring Creek and thence up Spring 
Creek and Woman’s Gully. 

An anticline with a strong northerly pitch occurs a short dis- 
tance east of 6, followed by a syncline with a similar pitch, and 
another anticline. This syncline and anticline cross the creek 
twice in the bend south-west of the Hepburn recreation ground, 
and also cross Spring Creek just above its junction with Sailor’s 
Creek. 

39. — Close to the, syncline west of the recreation ground. 
Didymograptus bifidus. 

40. — On the west bank of the Creek, and west of the syncline, 
and north-west of the recreation ground. T. fruticosus,!, Ben- 
digonian,!. 

41. — On the w’est side of Sailor’s Creek and opposite the 
mouth of Spring Creek. Tetragraptus fruticosus,!, T. bryon- 
oides,!, Phyllograptus tjpus,!, Didymograptus bifidus?,!, Ciono- 
graptus abnormis,!, Bendigonian uppermost zone,!, Rhinoptero- 
caris maccoyi and other Crustacea are also present. Immediately 
to the south there is considerable mixing of these slates -with the 
sandstones, giving something of the appearance of a conglo- 
merate. 

As the pitch is northerly and the bods are near a syncline and 
some distance north from the locality G, they would be expected 
to be somewhat newer, as is also indicated by the fossils. 

After the syncline and anticline already referred to as cross;- 
ing Spring Creek there is for some distance up that creek an 
easterly dip. A syncline occurs before reaching the road, and an 
anticline immediately east of the road embankment at Breakneck. 
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42. — Eoad cutting south of Spring Creek at Breakneck, west 
of the anticline. Didymograptus hifLduSjtj D. caduce'us one 
small,!, Tetragraptus brjonoides,!, Phyllograptus typus most 
abundant,!, sponge spicules,!, Wattle Gully Beds,!. 

43. — In bed of creek east of the same anticline. Didymograp- 
tus bifidus,!, most abundant, D. extensus,!, Tetragraptus bryon- 
oides,!, Wattle Gully Beds.! 

These two localities are in beds close to one another, and as 
easterly dip have been in excess from the last fossil locality, 
we would expect higher beds, as is indicated by the fossils. 

A syncline soon follows, and an anticline after some distance, 
which should bring up slightly older beds than .42, 43, but no 
fossils were obtained to show whether the Bendigo beds reach 
the surface again. Four more anticlines were located further 
east, but no more fossils were found. 

On the whole the northern localities show a succession of 
folds with Wattle Gully Beds east of the localities of Bendigo 
fossils, and a slight prominence of an anticline corresponding in 
chajracter to the anticline at the Cornish mine. . 

At two or three places in this central area somewhat coarser 
sandstones than usual were noticed at a position which was 
probably near the dividing line between the Bendigo and Wattle 
Gully beds, but the evidence was not sufficient to regard them as 
being restricted to tbis part of the series. 

The Eastern Localities. 

44. — Bed of Wombat Creek, quarter mile east of the head of 
the Lake. Didymograptus caducous, some large. 

45. — ^At a shallow shaft a short distance to the south fro-m 
this. D. caduceus,!, large. Castlemainian, ? middle,!. 

These are further east than Baragwanath’s locality. 

46. 47, 48. — Three localities in Argyle Gully. D, caduceus was 
found at two of them, and Phyllograptus typus at the middle 
one, near an anticline. 

49. — On the ridge north of Argyle Gully, and east of Spring 
Creek. Didymograptus caduceus,! and Phyllograptus angusti- 
folius,!.. T^ical Castlemaine series,!. 

50. — On the ridge between Wild Cat and Woman's Gully, 
about 50 chains east of Spring Creek. Didymograptus caduceus,!, 
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very abundant, Phyllograptus angustifoIius,t, and Dichograptus 
ootobraobiatus ?,t. 

51. — On tbe same ridge and about 25 chains to the north-east. 
Didymograptus caduoeus large, f. 

52. — East side of a cutting on the Dry Diggings road, south of 
Dry Diggings. D. caduceus,t. 

53. — Mullock heap of a shaft near Beehive Reef Dry Diggings. 
D. caduceuSjf, D. nitidiis,!, and Phyllogi*aptus ahgustifolius,t. 

54. — Taylor’s note 91. D. caduceus,tj D. nitidus,t, and Tetra- 
graptus quadribrachiatus,t. 

49 to 54 Dr. Hall refers to the typical Castlenaaine series, and 
51 probably highest. 51 is about the position at which Krause 
placed the highest beds. I have no information with regard 
to these localities, as to their relation to one another, and 
whether they are the higher or lower beds in their immediate 
vicinity. Between 52 and 54 there is a belt about a mile and ar 
half in width, from which I have no fossils. I do not think it 
likely that the trough of a main syncline lies at 51, as there is 
no reappearance yet detected of the Wattle Gully and Bendigo 
Beds to the East. 

The principal gold workings in quartz are within the central 
strip or on its margin. This is within the limits which Dr. Hall 
regarded as gold-bearing at Castlemaine. There is little gold 
working to the east, where higher beds of the Castlemaine series 
probably occur. Though the western area has not much impor- 
tant mining .at present, it is to some extent gold-bearing, and 
may correspond to one of the less productive zones which occur 
even in the Bendigo central area. 

The prevalent southerly pitch at the south end, and prevalent 
northerly pitch at the north end bring in newer beds across the 
strike of the Cornish anticline, and cause these beds also to 
encroach on the area of Bendigo beds further to the west. 


SUMMARY. 

In the above notes I have referred the various beds to hori- 
zons in acco-rdanoe with Dr. Hall’s subdivision of the series of 
beds at Castlemaine. In view, however, of the diSerences in the 
fossil succession, as described by him from that noticed in other 
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countries, a review ef the observations, independently of any 
such subdivision, seems desirable. 

Having regard to the prominence of the various fossil species, 
as observed in collecting, the following characteristics of different 
beds are noticed: — 1. There is a series of beds in which 
Bidymograptus caduceus is abundant and sometimes large, often 
the only fossil collected. With it are Pliyllograptus angusti- 
folius and Didymograptus nitidus, neither of which I found in 
other beds, and Tetragraptus quadrihracMatus, which also' occurs 
in other beds. 

2nd. There is a series of beds characterised by the extreme 
abundance of Bidymograptus hifidus, with which Phyllograptus 
typus is often common, T. bryonoides and T, qiLadrihrachiatus 
being the most frequent other fossils in these beds. 

3rd. In the remaining localities (excluding those from which 
the observations are too meagre to be safe), Phyllograptus typus 
is usually common, and practically always present. Other most 
frequent fossils are Tetragraptus fruticosus and T, hryonoides, 
B. bifid us is seldom present, and never common in these beds, 
and T. fruticosus was never observed in beds in which D. bifidus 
is common. 

4th- At one locality, 22, with P. typus and T. hryonoides^ 
Clonograptus was conspicuous, but neither T. fruticosus nor B, 
bifidus, nor B. caduceus was noticed here. 

As regards the relations of these beds: — That locality in 
which Clonograptus is conspicuous is clearly just above beds 
containing fruticosus. 

The bifidus-b^% at 14 and 15 lie dose to a syncUna Beds 
with fruticosus appear nmt the anticlines, on both sides of them, 
at 11 and 16. 

, The dij^u;?-beds at 30, 31, 32 lie near an anticline and syn- 
dine. Whiohewer of the anticlines this is, it is one on which 
f, fruUcosus appears furth^ nojijh, and the pitch is southerly. 

The 5t^f-«^"beds at 25 would appear, apart from possible fault- 
ing, to be near the horizon of the surface beds at the South 
€ornish shaft. From the workings of this shaft T. fruticosus 
was obtained, and further north on the anticline which passes 
close to the shaft, the same fossil also occurs in beds exposed at a 
rau'oh lower level in the gullies. The pitch of this anticline 
is considerable, and southerly. 
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The hifidus-heds at 42 and 43 are east of the fruticosus beds 
at 41, with some excess of easterly dips intervening. 

In every ease, then, where the relations of the hifidus and 
fruticosus beds are observed, the hifidus beds are the newer. 

The field relations of the caduceus beds were not so well 
observed, but the following points seem important : — 

T), caduceus was never conspicuous in the localities in which 
D. hifidus is aibundant, and was never noticed present with T, 
fruticosus. Easterly dips prevail east of the anticline at 18. to 
the head of Smithes Creek. Anticlines and synclines near here 
have a distinct and consistent southerly pitch. The caduceus 
localities 44 and 45, and Mr. Baragwanath^s locality lie to the 
south-east from here. 

No repetition of the fruticosus beds occurs between the 
eastern localities with caduceus, and the furthest east localities 
with abundant hifidus. 

No repetition of the caduceus beds occurs to the far west in 
any of the localities examined. 

The caduceus beds without typus certainly cannot be placed 
between the hifidus and fruticosus beds, in both of which tyjpus 
is abundant, and the field evidence is too complete also to sup- 
pose they had been overlooked in this position. They must 
either be below the fruticosus beds or above the hifidus beds. 
All the field evidence favours the higher position. 

Of the three groups of beds the order then is : — 

3rd. Beds with abundant D. caduceus, newer than 
2nd Beds with abundant B. hifidus and with F. ty'pus, 
newer than 

1st Beds with T. fruticosus and P. typus. Oldest here 
observed. 

This is in agreement with the determinations at Castlemaine 
already referred to, but I have not her© collected in beds which 
can he decisively referred to that part of the series in which B. 
caduceus has be^n to be common and P. typus has not yet 
disappeared. On the other hand, there are apparently beds a.t 
Daylesford, above the horizon at which T. fruticosus ceases to 
be common, but older than the beds with abundant B, hifidu^s. 
This may be o»nly a local unimportant peculiarity of the bed in 
which the fossils were collected at locality 22. 
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Tabulation of tlie fossils obse^rved at the chief localities. The 
beds gTOuped together are close to one another, and separated 
by not many feet in thickness of- strata. 
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Art, IX. — Geology of the Proposed Nillahcootie Water 
Conservation Area. 


By h: s. summers, M.Sg., 

Government Research Scholar, Geological Laboratory, Melbourne 
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1. — Iotrodijctiox. 

Every dry season the Broken Creek, a branch of the Broken 
River flowing into the Murray, ceases to run, and the result is 
a water famine over most of the country lying between the 
Murray and the Broken River. The inlet of Broken Creek 
from the main river had gradually been silted up, and only flood 
waters found their way from the river into the creek. Matters 
were considerably improved by the building of Casey’s Weir, just 
below the point where the flood bed of the creek left the river, 
and by the cutting of a channel to allow more water to enter 
Broken Creek. In time of extreme drought the Broken River 
itself ceases to flow, and consequently even in moderate seasons 
little or no water flnds its way into Broken Qt'eek during the 
summer months. It was therefore proposed to build a large weir 
on the Broken River at Nillahcootie, half way between Mansfield 
and Benalla, in order to conserve sufficient water to keep the 
Broken Creek continually flowing, even in the dryest seasons, 
and to supply water for irrigation purposes. A site for a weir 
was selected just above the junction of Back Creek and the 
Broken River, and bores and shafts put down in order to test the 
nature of the underlying rock. The river at this point flows 
along a gorge about fifty feet deep, out through solid granite, 
so that the foundations for the main concrete wall would be 
perfect. 
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The proposal was to build a weir about 100 feet in height, 
and this meant that an embankment over half a mile in length 
must be built along a neck of land lying between Back Creek 
and an alluvial flat on the main river. The borings and shafts 
along this line showed that in places bedrock was not met 
with till a depth of over seventy feet had been reached, the 
material passed through being a conglomerate consisting of peb-. 
bles set in fine clay, with some gravel in parts, and the conclu- 
sion arrived at was that the river had formerly flowed where this 
bank now stands, and it was considered that the soakage through 
the river gravels from the reservoir into Back Ci'eek would cause 
so great a loss of water that the amount conserved would not be 
sufficient to repay the large initial expense, and further con- 
siderable doubt was expressed as to the strength of this ridge, 
and it was feared that the soakage through this hank might cause 
a break-away, with disastrous results to the inhabitants of the 
country lower down the river. 

Nothing further was done in the matter until in 1907 the 
Benalia Water Trust again brought it under the notice of the 
Minister for Water Supply, who visited the locality and had a 
fresh report prepared: 

I visited the locality with Mr. S, Jeffrey, the Shire Engineer 
for Benalia^ and found that the conglomerate referred to above 
wm of considerable area, and had many of the characteristics 
of a glacial deposit. Unfortunately the exposures are poor, and 
it is difficult to determine absolutely whether this deposit is of 
facial origin or not j but there is sufficient evidence to show that 
it would be a great mistake to condemn the sdieffiae until the 
origin of the conglomerate has been fully worked out. A fresh 
shaft shomld be sunk, and the material examined critically by a 
geologist. 

II. — ^Phtsiographt of Abea. 

*1^ valley of the Broken River about Nillabcootie forms the 
division line between the Strathbogie Ranges and the Mount 
Samaria and Tolmie Highlands. At the proposed weir site the 
valley is fairly ^narrow, and the river bed is gorge-like, but higher 
up wide open alluvial flats exist, forming a splendid storage area 
for immense quantities of water. 
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A few miles below the proposed weir site the vallej com- 
mences to widen out, and the river flows on through Benalla, 
over open alluvial plains, and joins the Goulbum at Shepparton. 
About six miles below Benalla the Broken Creek leaves -the main 
river and runs in a north-westerly and westerly direction to join 
the Murray. 

At Gowangardi the Broken River flows between low hills of 
Silurian sediments, and there ’ is little doubt that this part of 
its course is of comparatively recent origin, and that Broken 
Creek was formerly the main stream, the gradual building up of 
which led to the formation of a newer and shorter course to the 
Goulburn. 

The source of the main stream is in the hills to the north of 
Mansfield, and it is soon joined in the Parish of Dueran by 
Bridge Oeek and Blue Range Creek, which rise in the Tolmie 
Highlands, and Thomson's Creek, which rises in the hills to the 
south.. Just at the northern boundary of the Parish of Nillah- 
cootie the river is joined on the west by Sandy Creek, whose 
source is in the eastern portion of -the Strathbogies. About a 
mile further north Back Creek^ with its tributary. Wild Dog 
Creek, enter the river from the east. 

To the west of the river valley at Nillahcootie lies the some- 
what dissected pene- plain of the Strathbogie. The general level 
of this area ranges from a thousand to fifteen hundred feet above 
sea level, but here and there hills like Mt. Separation and Mt. 
Barrenhet stand well up above the surrounding countrj". 

On the eastern side the country is more rugged, the ascent 
from the river being rapid, and in some places precipitous, falls 
150ft. high being found on both Back Creek and Wild Dog 
Creek. The highest point in this neighbourhood is Mt. Samaria, 
which rises to a height of 3138ft. above sea leved. On the 
slopes of Mt. Samaria some good grassy fiats are met with, but 
south and east from this point the country is extremely rough, 
very heavily timbered, and rendered almost impassable by the 
dense growth of wattle and other scrub. Other prominent hills 
on the eastern side of the river are Hat Hill and Mt. Wombat. 
The country above the proposed weir site is fairly open, as the 
river here flows through undulating country composed of Car- 
boniferous sandstone, and is only separated on the south from the 
basin of the Goulburn River by a low ridge of similar rocks. 
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III. — T'hb Geological Sequence. 

Tho rocks of this area may be divided into four groups. (A) 
A series of sedimentary rocks showing considerable contact meta- 
morphism and probably of Silurian age. (B) Igneous rocks of 
acid to sub-acid composition intruded into the Silurian sedes 
and Devonian in age. (C) Conglomerates occupying portions of 
the valleys of Wild Bog Creek, Back Creek, and the Broken 
River, probably of glacial origin, and of uncertain age. (D) 
Recent alluvial deposits along the course of the streams. 

(A) . — The Silurian Bocks. 

The sedimenta.ry series consist of indurated mudstones, shales, 
slates, quartzites, hornfels, etc., the alteration being due to the 
intrusion of the granites and porphyries. The strike of the rocks 
is verj’* irregular, but still ^eems to have a general northerly 
direction. So far no fossils have been found in these beds, but 
there is little doubt that they are Silurian in age, as they occur 
on the same line as the fossiliferous sandstones of Silurian age 
occurring at the Reef Hills, Benalla, and the Silurian limestones 
of Loyola, near Mansfield. 

Acid apophyses from the granite are to be seen intrusive into 
the sediments near the contact. The strata are much jointed 
and faulted, and show considerable contact metamorphism, most 
of the rocks showing the presence of mica and other secondary 
minerals. In the bed of Back Creek, about two and a-half miles 
above its junction with the Broken River, a sharp junction be- 
tween the sedimentary and ignwus rocks is seen, and sections 
show that the contact iwk is ^ typical hornfels consisting of 
granular quartz, with a considerable amount of biotite. 

(B) . — The Igneous Bocks. 

Three distinct types of acid igneous rocks occur, which may oe 
provisionally called granite, granite porphyry and quartz por- 
phyry. 

The granite is only found at the lower levels along the river 
bed at about 800ft. above sea level. On the eastern side 
of the river silurian rooks containing acid veins are met with at 
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about 850ft., aind climbing upvrards along the surveyed road to 
Mt.’ Samaria, these rocks are traversed until a height of 1100ft. 
is reached, when granite porphyry makes its appearance. The 
road passes along over this till, at a height of 1500ft., the 
Silurian rooks reappear, but at 2400ft. they give place to a 
granite porphyry having a groundmass distinctly finer than the 
previous occurrence, and the poiphyritic felspars are much 
smaller. On the final slope leading to Mt. Samaria, the prevail- 
ing rocks are Silurian sediments, but the denudation of these 
frequently exposes the underlying porphyry, now passing to the 
quartz porphyry type. Finally at a height of 3138ft- above sea 
level the summit of Mt. Samaria is found to consist entirely of 
a quartz porphyry showing phenocrysts of quartz and felspar in a 
fine-grained groundmass. The northern face of the moomt is 
extremely precipitous, and an imperfect columnar jointing in the 
porphyry is to be observed. Extending in a north-^easterly 
direction from tbis point lies the main mass of the porphyry 
forming the ToombuUup and Tolmie Highlands. 

On the western side of the river the granite rises to some 
hxmdreds of feet above the level of the river. Porphyry occurs 
also on the Strathbogie side, but this area has not been exam- 
ined, so that the junction of the two types is not known. 

(0). — The Conglomerate, 

The best development of the conglomerate is met with below 
the junction of Back Creek and the Broken River, where it 
reaches a width of 50 chains and is up to 70ft. in thickness. The 
conglomerate consists of boulders and pebbles of all sizes, set in 
a fine gran-ed material, the boulders consisting of quartzite, 
homfels, indurated mudstone, shales, quartz, granite, granite 
porphyry, aplite^, tourmaline aplite, quartz porphyry, etc. The 
general size of the boulders is from 1ft. down to an inch or two 
in diameter, the largest noted being in a small road cutting near 
Back Creek, where a boulder of granite porphyry over 4ft, long 
occurs alongside a miass of indurated mudstone about 3ffc. in 
length. Many of the boulders are facetted and polished, but 
striated boulders are rare, the few that were found not being 
entirely satisfactory, so that the determination of the oongio- 
merate as of glacial origin at pre^^nt rests rather on its mod© of 
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occurrence, distribution, form of pebbles, etc., tiiaai on the 
presence of striated boulders. 

Very few sections through the conglomerate are met with, the 
bulk of the material lying in a valley between the present river 
bed and the hills to the east, and the thickness is only known 
from the depth of bores and shafts put down along the line 
originally proposed for the weir site. Unfortunately the shafts 
have been filled in, so that no information can be obtained in 
them. 

The gener-al distribution of the conglomerate, is shown in the 
accompanying sketch map of the area-. The upper portion lies 
near the base of a steep scarp to the south of Mt. Samaria, and 
it becomes almost impossible to trace it on account of the fallen 
material from the scarp in places completely covering the sur- 
face. It is in this part, however, that the best section occurs, a 
small cross valley exposing a thickness of 40ft. of conglomerate. 
The pebbles are mostly sma.ll, being between 2 and 4 inches in 
diameter, larger ones being rare. Most of the pebbles show 
facetting, and are all smooth and polished, hut no striations 
were observed. The pebbles consist almost entirely of hard 
quartzite, and are set in a fine-grained matrix. In general the 
whole mass is firmly cemented together, and large blocks of con- 
glomerate are found along the bed of the cross valley. At this 
point the upper part of the conglomerate is about 100ft. above 
the level of Wild Dog Creek. 

Along the Broken River, above its junction with Back Creek, 
abundant boulders and pebbles occur in the bed of the riwr, 
and although n*ow wairawom and showing no signs of faceting, 
they quite possibly represtot resorted gkcial material, especially 
as many of the boulders consist o-f a dyke rock composed of a 
soda hornblende, and an alkali felspar, which must have travelled 
a considerable distance, as no outcrop of such a rock occurs 
along the stream for many miles above Dawes' Plats, where boul- 
ders of it are extremely common. 

Along the sid^ of the valley and well above present flood 
level, are found pebbles of quartzite resting on the granites., and 
the form of these pebbles suggests a glacial origin. So far I 
have had no opportunity of examining the country higher up 
the valley, where possibly more conglomerate would be found. 
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Below the junotion of Back Creek witli the Broken Biver the 
conglomerate widens out, and can be traced some distance down 
the stream, but finally gives place to alluvium and resorted boul- 
ders from the conglomerate. About a mile and a-half below the 
junction a narrow belt of conglomerate joins the main mass on 
the east. This tributary portion is considerably dissected, but 
the whole surface of the ground is covered with ferns and scrub, 
so that very little can be sieen of the nature of the material. 

The evidence in favour of this conglomerate being of glacial 
origin is as follows: — 

(1) Many of the boulders are facetted, smoothed and polished, 
and are generally quite unlike water-worn material. Here and 
there blocks are seen having a portion of its surface smoothed, 
but Hie remainder is rough and angular. 

(2) The composition of the boidders found in the conglomerate 
is of an extremely varied character, and although most of them 
can be matched with the rocks in the district, some are quite 
distinct from any known rocks in this vicinity, and have probably 
travelled a considerable distance from the place from which they 
were derived. 

(3) The composition of the boulders seems to bear no relation 
to the composition of the underlying rock, i.e., a change in the 
composition of the underlying rock causes no change in the 
relative proportions of the various types of rocks contained in 
the conglomerate. 

(4) The matrix seems to vary with the composition of the 
underlying rock, being fine grained and seemingly composed of 
ground-up sedimentary rooks, where the conglomerate rests on 
the Silurian. Whereas angular quartz is fairly abundant through- 
out the matrix, where the bedrock consists of granite. 

(5) Microscopic sections of the matrix show that the consti- 
tuent grains are angular to subangular, and so are distinct from 
rounded water-worn grains. 

(6) The distribution of the conglomerate, especially below the 
junotion of Back Greek and the Broken River, where it is over 
half a mile in width, and about 70ft. in thickness, can be easily 
explained if we accept the glacial origin of the conglomera-te. If 
the conglomerate be not due to glacial action, then it mu^ be 
of river formation. From the site originally proposed for the 

20a 
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wair, for some miles down stream tke fall of the river is fairly 
rapid, and there is no apparent cause why the stream should 
build up its bed over TOft., and then set to work tO' carve out a 
new channel for itself in the granite. 

The absence of typical striated boulders is, of course;, a strong 
argument against the glacial origin of the conglomerates, but 
this absence may be partially explained by the fact that the bulk 
of the pebbles are composed of quartzite, granite and porphyry. 
The first named being ecrtremely hard, may have resisted scratoh- 
ing, and only show polishing, and the decomposition of the sur- 
face of the igneous rocks would remove all traces of striations, if 
such had ever been present. 

(D). — Alluvium. 

The distribution of the alluvium is shown in the accompanying 
map. In part this is rich river wash, but the lower level mate^ 
rial is composed mainly of resorted material from the conglo- 
merate with only a small proportion of finer material. 

lY. — ^Petbographt. 

The igneous rocks of this area may be divided for the lime 
being into granite, granite porphyry and quartz porphyry, the 
discussion as to their correct nomenclature being reserved until 
later. Aplitie and pegmatdtic veins are associated with the 
granite. 

(A). — Grcmite. 

The granites are only found to occur at the lower levels along 
the valley of the Broken Biver. The colour of most of the 
is red, this odour being eeoondaxy and due to the alteration of 
the felspars and ferro-iriiagnesian minerals. 

Tim structure of the rock is peculiar, as it has a porphyritic 
appearance, due to the fact that large bleb® of quartz and felspar 
crystals are set in a granular mixture of quartz and felspar, with 
here and tb^re a gransophyxic intefrgrowth of quartz and felspar. 
Cross sections of the large quartz grains show a rough hexagonal 
onllina, and the large fdspars show fairly perfect crystal boun- 
darie®. Makes of white mica with a pearly lustre are present, 
and biotite showing considerable alteration is moderately abun- 
dant. 
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Under the microsoope the rock is seen to, consist of quartz, 
orthoclase, plagioclase', biotite and muscovite, -with minor acces- 
sories, such as apatite and magnetite in very small amount. 
The quartz is clear and colourless, although in parts it is slightly 
clouded by the numerous bubbles scattered irregularly through 
it. The larger grains show numerous cracks. Both orthoclase 
and plagioclase are present, the latter being slightly the more 
abundant. The orthoclase is very much decomposed, the alterar 
tion products being mainly kaolin and secondary mica. Carlsbad 
twins are fairly common. The orthoclase shows a considerable 
amount of microperthitio intergrowth, and patches of almost 
fresh secondary plagioolase occur in the orthoclase. The extinc- 
tion angles of these secondary felspars show that they are albite. 
The plagiocla«i9e is also very much altered, and the decomposition 
products in this case are kaolin, secondary mica and zoisite. 
Many of the felspars are so much decomposed that it is impos- 
sible to read the angles of extinction, but one which was much 
fresher than the remainder gave angles conforming tO' andesine 
having the composition Ab^.An-^. This particular crystal is of 
great interest, as it not only shows twinning according to the 
Carlsbad and albite law, but also according to the maneback and 
possibly the pericline law. The centre of the mineral has been 
replaced by a secondary felspar which is quite fresh and shows 
traces of albite twinning. The ref. index of the secondary felspar 
is shown by Becke's method to be higher than that of the 
original mineral, and so belongs to the basic end of the plagio- 
clases. A few of the plagioclas.es show traces of zoning, but the 
range of difference in composition is very slight. The muscovite 
is fresh and occurs in irregular flakes, showing high polarization 
colours. The biotite is bleached and partially converted to 
chlorite, with the separation out of iron oxide along the cleavage 
flakes. Under the microscope the character of the intergrowth 
of the quartz and felspar is well seen. In part this intergrowth is 
of a granophyrio type, and in part it seems to consist of rounded 
blebs of quartz set in a large felspar crystal. 

(B ). — The Granite Forphyry. 

The granite porphyry has a considerable range in texture, 
merging in one direction into a porphyritic granite, and in the 
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other into a quartz porphyry. The hand specimens show that 
the rock is light grey in colour, and consists of phenocrysts of 
felspar, with some quartz set in a finer grained ground mass, a 
comparison of the various types showing that as the groundmass 
becomes finer in grain, the phenocrysts decrease in size. 

Under the microscope the rock is seen to consist of idio- 
morphic plagioclase phenocrysts, with occasional irregular grains 
of quartz, set in a hypidibmorphie to granular groundmass of 
of quartz, plagioclase, orthoclase, with numerous flakes of mica. 
The felspar phenocrysts in general show good crystallograp'hic 
boundaries, but some are considerably corroded. A measure^- 
ment of the extinction angles of one of the phenocrysts, which 
sho*ws both Carlsbad and albite twinning, proved that it was 
andesine of the composition Ab^.An^, and therefore similar 
in oo-mposition to the piagioclases of the granite. A second 
section which showed good zoning gave extinction angles, proving 
that the central area was an acid andesine, and that the com- 
position ranged from this to an acid oligoclase on the margin. 

The groundmass consists of quartz felspar and mica. The 
quartz, which is clear and colourless, occurs in rounded grains, 
in which are to be seen bubbles and included needles of apatite. 
The felspar in the groundmass seems to> be mainly plagioclase, 
but some sections showing an entire absence of twinning are 
probably orthoclase. By the use of Beckers method the re- 
fractive index of the felspars is seen to be generally about the 
same, or lower than that of quartz, and higher than that of 
the oanada-balsam, so that the felspars are either andesine or 
oligoolasa Biotite is abundant, some being quite fresh, browri. 
in ool<Hir, and showing intense pleochroism, the remainder being 
more or less converted to green dilorite. Included in the biotite 
are small crystals of apatite and magnetite, surrounded by pleo- 
chroio halos. Magnetite has also separated out along the joint 
planes in the ohioritized mica. 


(C ). — The Quartz-par phyry. 

The quartz porphyries are light grey to dark blue grey in 
colour, and show phenocrysts of quartz and felspar with oc- 
casional flakes of mica in a fine grained groundmas's. A section 
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from tKe foot of Wild Do^ Creek Falls shows rounded and cor« 
roded crystals of quartz, with numerous corroded felspars set in 
a micro-crystalline groundmass. The felspars are wery much 
altered, some being so much so that it is impossible to deter- 
mine e-ren whether they are orthoelas© or plagioclase. On© of 
the less altered phenoc^rysts is andesin© approximating to the 
composition AV>i.Ani. Oiihoclase is almost certainly present, as 
some of the kaolinized felspars, showing not the slightest trace 
of twinning, contain a micro-perthitio intergrowth of a fresher 
felspar, which is probably albite. Flakes of biotite are not un- 
common, some being fairly fresh, while others are partially or 
completely altered to a strongly pleochroio chlorite, which gives 
a change from a bro<wnish green to a light whitish green. In- 
clusions of apatite and magnetite are fairly abundant. The 
groundmass is granular and consists of quartz and felspar with 
minute flakes of chloritized mica. Using Beckers method the 
felspar is found to have a refractive index lower than that of 
quartz, and diflerent sections show refractive indices greater, 
equal to, and less than that of canadarbalsam, so that w© evi- 
dently have orthoclase and an acid plagioclase both present. 

A section cut from a specimen obtained from the summit of 
Mount Samaria, alongside the Trig, station, shows somewhat 
similar character, but is much finer in the grain. The ground- 
mass is felsitic, and consists of quartz and felspar, with minute 
flakes of mica. The felspar microlites are too small to deter- 
mine. Quartz intensely corroded and embayed, and both ortho- 
olase and plagioclase occur as phenocrysts. Flakes of mica are 
fairly abundant, and garnet, surrounded by a ring of chloritized 
mica, is present. 

(D ). — The Nomenclature of the BocJcs, 

Most of the more acid plutonic rocks of Victoria come under 
the head of grano-diorite, as they have basic felspar in excess 
of the alkali felspar. In the rock described in this paper the 
orthoclase is about as plentiful as the plagioclase, and moreover 
the plagioclase in this case is andesine and not lahradorite, the 
common felspar of grano-diorite. Biotite is not nearly as abun- 
dant in this rock as in the graaO‘-diorites of Harcourt and else- 
where. 
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The name granitite, using it in the English sense as being a 
granite having approximately equal amounts of orthoclajse and 
plagioclasej fits the description of this rock exceedingly well, the 
only objection to the name being that it has been used in more 
than one sense, and its use therefore is likely to lead to con- 
fusion. 

Barker does not use the term granitite at all, such rocks as 
the above being included under the heading of granite. Kemp 
and Merrill also seem to have dropped the term, while Rosen- 
busch uses it as meaning a biotite granite*, that is, one contain- 
ing no muscovite. All things considered, therefore, the name 
granite seems to be the most suitable for this rock. 

Neither the granite porphyry nor the quartz porphyry con- 
forms to the description of the normal typ-es, as both should 
contain orthoclase in excess of plagioclase, whereas the bulk of 
the felspar in both oases, especially the phenocryst®, belongs to 
the soda-lime series of the plagioclases. Barker divides those 
intrusive rocks in which quartz phenoorysts are typically absent 
into porphyry and porphyrite according as the dominant por- 
phyritio constituent is an alkali felspar, or a soda-lime felspar. 
Extending this definition to cover the quartz rich rocks, we 
would get granite-porphyrite, and quartz porphyrite as the names 
for the rocks described in this paper. In the absence of a 
chemical analysis, however, it is very difficult to estimate the 
relative proportions of the alkalis to the lime, especially a® the 
groundmass is fairly fine grained, so that pending such analyses 
the names granite porphyry and quartz porphyry had better be 
retained. Furthermore, the igneous rocks of this area are dla- ' 
tinctly more acid than the main mass of the Strathbogie 'and 
Toombullup Eangest, and seem to represent an acid differentiar 
tion from a gi^o-dioritio magma, and the name quartz-por- 
phyrite would be more suitably applied to some of the less acid 
members of the series^ the rocks of this area being an intermediate 
igrpe between th^e and the normal quartz-porphyry. 

Y. — A-ge ahd Relations of the Rooks. 

The oldest rooks in this area are the sedimentary series 
which have been shown to be probably of silurian age. During 
the deposition of these beds, land sm-face existed a few miles to 
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the east, as we find a series of shore^line conglomerates occurring 
along the eastemi flank of the Tatong Hills and continuous with 
these we get the silurian conglomerates which overlie the phosr 
phate beds at Mansfield. The sedimentary series have been much 
folded and contorted, and have been intruded by the granites 
and allied rocks. This intrusion is clearly proved by the well- 
marked contact metamorphism exhibited in the sedimentary 
rocks near the junction of the two series. The presence of acid 
veins from the granite intruded into the silurian rocks, gives 
further evidence as to the relation of the granite to the sedi- 
mentary rocks. 

This fix^ the age of the granites and porphyries as post- 
silurian, that is if the silurian age of the sediments be accepted. 
There is no necessity, however, to depend solely on the contact 
in this area, as the rocks of the Strathbogies certainly belong 
to the same series, and there is no doubt that they are intruded 
into the silurian, as contact metamorphism is very marked all 
along the southern boundary of the Strathbogie massif. The 
southern extension of the poiphyries forming the Toombullup 
and Tolmie Ranges is covered by sandstones of lower carboni- 
ferous age, and there is no sign of contact alteration in these 
sandstones, so that the porphyries are undoubtedly pre-carboni- 
ferous, and consequently belong to some part of the devonian. 

The lower devonian was a time of intense earth movement 
in Victoria, and these earth movements were accompanied by 
intrusions of igneous rocks, so that there is little doubt that 
the granites, granite porphyries and quartz porphyries of this 
area belong to the lower devonian. 

The relation of the igneous rocks to one another is exceed- 
ingly interesting. The mineral composition of the various types 
of igneous rocks in the area shows that they have been derived 
from a common magma, in which very little differentiation has 
taken place. From Mount Samaria to the Broken River we get 
an ideal section illustrating the effect of pressure on a con- 
solidating magma, the increase of coarseness of grain of the 
constituent minerals being to a certain extent proportional to 
tbe increase of pressure under which the minerals crystallized. 
Commencing at Mount Samaria with a quartz porf^yry having 
an exceedingly fine groundmass, we pass to the porphyry at Wild 
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Dog Creek Fails, having a fairly coarse granular groundmass. 
From this pass to a granite porphyry, which in itself shows 
an increase of oo-arseness of grain as we descend the hill, and 
finally to the coarse-grained plutonic granite occurring along the 
river nearly 2400ft. below the summit of the hill. 

In devonian time the highlands were continuous from the 
Strathbogies across the present valley of the Broken River to the 
Toombuilup Ranges, and this ridge formed the northern boun- 
dary of the basin in which the carboniferous sandstones w^ere laid 
down. 

So far I have only examined the carboniferous sandstones 
sufficiently to show that they are younger than the granites and 
porphyries which underlie thenx. The age of the conglomerate 
is extremely doubtful. They are certainly post^oarboniferous as 
fragments of carboniferous sandstones are present in them. If 
of alluvial origin they are probably of pliocene age, but if of 
glacial origin they may go back as far as permo-carboniferous. 
To the north Mr. A. E. Kitson records several patches of con- 
glomerates of glacial origin at Greta, Taminick and Glenrowan, 
and suggests that they are possibly permo-carboniferous in age, 
from their general similarity to the conglomerates of Bacchus 
Marsh. 


SuiTABELITT OF ArEA FOR WaTBR CoJ^SERVATIOK. 

In considering the suitability of the area for water conserva- 
tion purposes it is necessary to discuss the geological features 
of the area of the reservoir, the mtchment area, and more briefly 
the area to be served. 

The reservoir area is bounded on the east and west mainly 
by granitic rocks with some Silurian sediments on the eastern 
side. The south and south westward boundaries are composed 
of carboniferous sarwisFbones. High level alluvium noay border 
portion of the area, but if this were stripped ofl it would be 
seen that the proposed reservoir was surrounded on all sides 
except a narrow outlet to" the north by rocks of palaeozoic age. 
This then should give a basin from which very little soakage 
could take place, the only parts where slight loss might be ex- 
pected being along the junctions of the different series and down 
any fault and joint planes present in the rocks. 
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The northern boundary of the reservoir would consist of a 
concrete' wall running fro-m the wesitem granite margin across 
the river bed to the granite at the other side of the bed, and 
then continued, by an embankment resting on portion of the 
conglomerate beds unless it were found necessary to run the 
concrete wall right across the northern end of the reservoir. 
If, as seems probable, this co-nglomerate is of glacial origin, 
then there is certainly no necessity to sink through these beds 
in order to let the foundations of the concrete into bed-rock, as 
the conglomerate itself would possess quite as good holding 
powers as the underlying granite and silurian. Should the con- 
glomerate on further investigation be proved to be of glacial 
origin then the loss by soakage through it might be taken as 
being nil, and there could he no doubt about the suitability 
of the area for a weir site. 

On the other hand there is the possibility of the conglomerate 
turning out to be due to* river action, and then there would he 
the chance of a considerable loss by soakage unless the concrete 
weir was let into the underlying rock. Further, there would 
be no comparison between the holding strength of such a river 
deposit, and a conglomerate of glacial origin. The sinking of a 
single shaft through these beds should settle definitely their 
origin and give a sure basis on which to estimate the probable 
cost of the wear. 

The catchment area requires very little comment. The whole 
area is practically surrounded by well-wooded hills, and as the 
structure of the eount.ry is similar to that of the reservoir area 
there would he little loss of water, because the water which did 
soak into the ground on the hill sides could find no outlet ex- 
cept into the reservoii*. Shut in as it is by hills the loss of 
water from the reservoir by evaporation would be small. The 
standard of purity of the water should be high, especially that 
derived from Back Creek and Sandy Creek, flowing as they do 
mainly over granitic rocks. The water which comes down the 
main river in flood time carries a considerable amount of led 
sediment in suspension derived, from the carboniferous rocks, 
but the water contains very little dissolved matter. The area 
to be served is part of the Murray Plains, which have apparently, 
been formed by the building up of the whole engrafted Murray 
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Riveir system eonaequent on the extension of t£© length of the 
riTer owing to the formation of the ooastal plains of South 
Australia^ This being so, it follows that this area was formerly 
part of an extensive peneplain, the somewhat irregular surface 
of the country at that time consisting of the older palaeozoic 
rodkfl with only a small proportion of aUuvium, The building 
up of the country would be gradual, and the various streams 
would constantly change their beds, so that bands of siand and 
gravel should be found in various parts of the alluvial deposits 
indicating former stream channels. A considerable amount of 
the reclamation would be due to deposition of fine silt during 
flood timei^ so that the general structure of the alluvial deposits 
would consist of irregularly bedded clayey material, with 
“ horses ” of coarser mateorial formed along former main stream 
oouraes. 

In any channelling which might be required for irrigation 
purposes it would be necessary to guard against losis through 
soakage into the sand and gravel beds. If the structure be as 
indicated, it follows that there would be an unequal distribution 
of the undeirgrouad water, as the supply at any place would 
djBpend on the surface contour of the old pene-plano, and on 
tihjs disfcrfbtftion of the* sand and gravel beds throughout the 
finer-framed clayey material This means that it will not 
Sbflow that a plentiful supply of water will be found in any part 
W this area bietoacse a good well eodsfts on a nedghbouiing farm. 

li is therefore certain that wells oannot be depended on to 
an adeqeiafeie supply of water over the whole area» and this 
mtl# dfepepd large ^ans or on a supply deprived i 
4mm 1mm reservoir. * 


StJMMABT, 

^ ^ general phyi^ography of the area is described, and it 

pofetenj out &at BrsD&en Creek repreeenta the former main 
of the Broken Biver, the present bed of the river from 
to Shepparton being of <iomparatively recent origin, 
^aologioal sequence of the rooks in the proposed 
«?ii0prvai^on area is aefe oufv p^oular attention b^ng 
Sireoted to beds of conglomerate, the origin of which is to a 
Isartain extent in doubt 
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1 . — Inteoduction- 

Yiotorian geology abounds with problems for the solution of 
which conflicting hypotheses have been pro'posed by different 
observers. Among these controverted questions none is of 
greater interest and importance than the one with which this 
paper is concerned, and few present greater difficulties in the way 
of a completely satisfactory solution. 

The problem may be stated briefly to be the origin and age 
of certain basic and acid igneous rocks, their relations to oherty 
and jasperoid series, which generally accompany them, and the 
relations of all the above to the Silurian and to the Ordovician 
rocks of the district. 

The work of mapping the area presents considerable difficulty, 
as over a considerable part of the district rock-junctions are 
hard to find, and when found the relations of the rocks to one 
another are not easy to interpret. Furthermore both igneous 
and sedimentary rocks, have in places been so altered that it is 
not surprising that different observers have interpreted* the 
geology in different ways. Microscopic examination of the rocks 
helps considerably in following the interesting series of meta- 
morphio and metasomatic changes which the rocks have under- 
gone, but partly as a consequence of these changes some of the 
questions which ordinarily an appeal to the microscope would 
have settled, remain to some extent unsolved. 
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Heathcote lies about 74 miles north of Melbourne, on the 
Bendigo road, and ■within the ralley of the Molvor Creek. The 
field observations in this paper are the o-utcom© of several visits 
to the district. I have been assisted in my observations, by my 
assistants, Mr. H. J. Grayson and Mr. H. S. Summ^ers, M.Sc., and 
during one visit of four days by the nuembers of the Geological 
class of the University of Melbourne. The area visited extends 
from Photograph Knob, in S. Heathcote, on the south, to a little 
beyond Lady^s Pass, in Dargile, on the north. The junctions 
of the Ordo-vioian rocks with the cherts and with the igneous 
rooks in this area, have been carefully examined in the field, 
oolleotions of the rocks have been made, and about 80 rock 
sections have been examined. Both in the field and in the 
laboratory the hypotheses and evidence of previous workers have 
been examined in conjunction with my own observations. 
Further work, over a more extended area, is necessary 
before all the obscure questions in Heathcote geology can be 
resolved. In this communication certain questions raised in 
previous papers are reviewed, a number of * hitherto unrecorded 
observations are set out, and their bearing on earlier evidence 
and hypotheses is considered. I hope at a later date to deal 
with the evidence from the Northern and the Southern extensions 
of these rocks, and meanwhile offer this paper as a contribution 
of facts and of tentative conclusions from them, which it is 
hoped will he of some service towards the solution of the prob- 
lems of the district. 

2. — Priviotjs Literature. 

1. GeoL Sketch Map of Yictoria^ by Selwyn, 1866. The rooks 
of the H^hoot© district,^ apart from Lower and U. Silurian, 
wore marked aa trap and described (p. 173) as dykes. 

3. Bescdpfive Catalogue of the Bock Specimens and Minerals 
In the Hatioo^ Museum^ Melbourne^ by Selwyn, 1868. On page 
^ Ute roA from Mt. Oamel was described* as diabase, but in the 
liil of errata the name was changed to diorite^ as the fearro- 
mineral was identified as hornblende, and not 
pyroxene. On p. 18 the substance named Selwynite,” then 
iregarded as a mineral, was described as “ in a vein in the U. 
Silurian indicating SeLwyn's view that the bade rocks 

were intruded in post , Silurian times. 
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3. Dunn, E. J. Notes on the Geological Features of Heath- 

cote and Neighbouring Parishes.” Quarterly Rep. Min. Dep. 
Victoria, Dec. 31st, 1888, pp. 76-77. In this paper Mr. Dunn 
brieifiy described the rock series. The granitic-like rocks he re- 
garded as syenite . . . ^'schistose beds, in part serpen- 

tinous, are exposed in the railway cutting south of the town. 
Decomposed intrusive rock is abundantly represented in them. 
. . . A boss of intrusive rock (greenstone) occurs on the 

south side of the creek, and about a mile west of the post offica” 
Mr. Dunn stated that carbonate of magnesia is abundant in 
botryoidal masses in the older Silurian (Ordovician) rocks. A 
reef worked 1 mile S. 20 deg. W. of Tooboorac, according to Mr. 
Dunn, is in highly altered Silmian (Ordovician) rocks (micaceous 
sandstones). 

4. In a letter sent to the Mines Department on July 6th, 1891, 
but only recently published (Records Geol. Surv. Victoria, Vol. 
II., Part I., 1907), Mr. Dunn asserted the pre-Silurian (pre^ 
Ordovician) age of some of the Heathcote rocks. He says : “ The 
formation is of prenSilurian age, and the beds of which it con- 
sists comprise highly silicious and jaspideous rocks, very talcoae 
splintery schists, tufaceous deposits, quartzite and ancient vesi- 
cular basalts, once surface flows but now intercalated with other 
strata.” Mr. Dunn then suggested that these rocks have marked 
resemblances to the rocks of the Te Anau series, in New Zealand. 

5. Lidgey, E. Notes on Quarter Sheet, No. 80, N.W. — 
Parishes of Dargile, Heathcote, Costerfield and Knowsley.” Prog. 
Rep. Geol. Surv. Victoria, No. VIII., 1894, pp. 44-46. Mr. 
Lidgey described the Metamo-rphic rocks as consisting of basic 
lavas and amygdaloidal rocks, tufls, agglomerates, varieties of 
jasper, cherty rocks, and taloose, and chloritic schists.” In the 
description of the Lower Silurian (Ordovician) rocks he recorded 
the finding of trilobite fragments in a micaceous mudstone from 
a paddock marked 3N., T. Blake, in the parish map of Knowsley 
EajSt. He further noted that some of the Silurian conglomerates 
contained pebbles of the metamorphic rocks. 

6. Etheridge^ JS., Junr. “Evidence of the, esisteaice of a 
Cambrian Fauna in Victoria.” Proc. Roy. Soc. Victoria, new ser,, 
Vol. VEH., 1896, pp. 52-56, pi. 1. Mr. Etheridge exainiiBed 
the trilobite fragments collected from Knowsley East, described 
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a form by the name of Dinesiis tda, and referred it to the Cam- 
brian series. 

7. The above paper is also referred to in Mon. Prog. Rep. 
GeoL Surv. Victoria, No. 11, 1900, p. 26. 

8. Howitt, A. W. “ Notes on Diabase and adjacent forma- 
tions of the Heathoote District.” Special Rep. Dep. Mines, Vic- 
toria, 1896; 16 pp., 3 pi. and maps [with appendix by E. Lidgey, 
p. 15]. 

Mr. Howitt described the more acid igneous rocks as plagio- 
clase aplites and felspar porphyrites, and the more basic rocks 
as hornblende diorites, and varieties of diabasic rocks, including 
diabase porphyrites, compact diabase, diabase schists, breccias 
and extremely altered rocks. To some of these altered rocks he 
applied the term spilite, and he noted that in the “ regenerated 
rocks ” the original structure of the rock ha.s been more or less 
completely lost, and replaced by oalcite, quartz and epidote, and 
in other cases the rock now consists entirely of actinolite. The 
cherty rocks were regarded by Mr. Howitt as having been pro- 
duced by the alteration of Lower Silurian (Ordovician) shales by 
the intrusion first of the diabase, and later of the granitic rocks. 
The general characters of these cherty rocks reminded Mr. Howitt 
of adinoles, although he pointed out that an analysis made of 
one of the cherty rocks showed a much higher silica and a much 
lower soda percentage than is characteristic of the typical 
adinoles. Mr. Howitt suggested by analogy with other areas in 
Victoria, that the probable age of the intrusion of the igneous 
rocks was the close of the Silurian or the earlier part of the 
Devonian pmod. 

Mr. Li^ey, in an appendix to Mr. Howitt^ paper, withdrew 
hk previous opinion that th© diabase® w‘ere lava flows int^- 
bedded with the Ordovician series, and agree® with Mir. Howitt 
that they were intrusive^ and *have altered the Ordovician sedi- 
inents for a distance of i to 15 chains from the diabase contact. 
With Mr. Howitt’s paper are included a genaral geological map 
of the s^cm on a scale of 2 miles to an inch, and four smaller 
maf® of parts of the area on the scale of 2 inches to a mile. 
Hie names of the Geological ^rveyom are not given, but I 
gather that Mr. O. A, L, Whitelaw mappM the small area,in- 
cludii^ the pari& of Heathcote, and that Mr. Lidgey was 
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responsible for the general map and the remaining three smaller 
areas. 

9. Ferguson^ W. H, Report on an area of Cambrian rocks 
at Heathcote.'^ Monthly Prog. Rep. Geol. Surr. Victoria, No. 2, 
1899, pp. 23-25, 1 pi. Mr. Ferguson defined on a sketch geolo- 
gical map the boundaries of the beds containing the Dinesus 
fauna, adopting as their upper and western boundary with the 
Ordovician a thin bed of “ brecciated-conglomerate." Ferguson 
stated that the trilobites were found in block 3.L, parish of 
Enowsley East. 

10. T. S. Kail. “Supposed Graptolites from Heathcote.” 
Mon. Prog. Rep. GeoL Surv. Victoria, No. 11, 1900, p. 26. Mr. 
Hall was unable to identify with certainty any of the remains 
submitted to him. He stated that graptolites of the Bryograptus 
type were probably present. 

11. Gregory, J. W. “The Heathcotian, a PreHOrdovician 
Series, and its Distribution in Victoria.” Proc. Roy. Soc. Vic- 
toria, Vol. XV. (New Series), Pt. H., 1903, pL 4. Professor 
Gregory discussed the previous literature, examined further trilo- 
bite remains from Knowsley East, and showed that the original 
Dinesus described contained two genera. The new genus he 
named Notasaphus, and suggested that the Dbiesiis beds be in- 
cluded in the Ordovician, as its lowest representative along the 
Heathcote line. He agreed with Mr. Howdtt in the determination 
of most of the rocks, but Mr. Howitt’s “ adinoles ” he described 
as black cherts and the aplite of Mr. Howitt he regarded as fine- 
grained grano-diorite. He recorded fragments of diabase from 
the Silurian quartzites near the “Copper mine,” and hence re- 
garded the diabases as pre^Silurian. The relations of the cherts, 
schists and diabase with the Ordovician rocks are discussed, 
and he regarded the series as of pre^Ordovician age. This view 
was based partly upon his field observations and petrographic 
work, but also largely on the evidence of the geological mapping 
of the district, and on the absence of dykes intrusive into the 
Ordovician series. 

Prof. Gregory claimed that “ Heathcotian rocks ” of pre- 
Ordovician age occur also at Dookie, under the Silurian rocks 
of Rushworth, W. and N.W. of Geelong in the valleys of the 
Barwon and the Moorahool, at Mt. Stavely in W, Victoria^ prob- 
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ably also at Waratab Bay, C. Liptrap, and possibly on the 
Howqua Riyer. He explained the distribution of the Ordovician 
and Silurian rocks of Victoria in relation to an old Heatbootian 
land surface stretching across Victoria, and in conclusion sug- 
gested a subdivision of tbe Silurian rocks of Victoria into an 
upper, or Yeringian, and a lower, or Melbournian, series. 

Tbe following papers do not deal witb tbe Heatbcote district, 
but tbe authors correlate or contrast some of the rocks described 
witb tbe typical “ Heatbcote ” series. 

12. Stirling, James. “Report on Examination of Reefs at 
Howqua Valley.'^ 'Quarterly Rep. Min. Registrar, Victoria, June 
30tb, 1888, p. 70. In this brief report Mr. Stirling states that 
Malcolm^s reef is situated at Malcolm's Cteek, about one mile 
above its junction witb Lick-bole Creek. It occurs in a dense blue 
crystalline rock, like certain massive diorites. 

13. Stirling, James. “ Preliminary report on the Geology of 

Dookie District," with map and two sketch sections, ibid. pp. 76- 
77. Mr. Stirling described tbe structure as follows : — “ Tbe 
rooks are mainly U. Silurian sediments, intruded upon by certain 
diorites, gabbros, etc. ; the latter have in most cases effected 
induration or hardening of tbe former along the contacts, and in 
some places have caused segregations of iron ore, chiefly car- 
bonates and oxides. . . . Near Dooki© College, ascending 

tbe S.W. slopes of Mount Major, the sediments are indurated, 
the sandstones become flinty and converted into bornfels. . . . 
Towards tbe summit of the hill outcrops of hard silicious rocks 
are seen to be commingled with irregular bands of ironstone." 

14. Ferguson, W. M. “ Report on Sketch Survey of Eastern Por- 
tion of County of Moira.” Monthly Prog. Rep. GeoL Surv. Vic- 
toria,. No. 10, Jan., 1900, p. 10. The altered rocks of Dookie are 
regarded by Mr. Ferguson as quite distinct from tbe Silurian 
rooks or tbeir metamorphosed representatives. They consist of 
cherts, quartzites, taicose schists, and ironstone and quartz rocks. 
Diorites and other eruptive rooks cover large areas. Tbe dis- 
triot is traversed by a great number of dykes. 

15. B. J. Dunn. The Settlers’ Guide, Victoria, 1905, p. 60. 
To a pre-Ordovician (Heathootian) age Mr. Dunn refers the rocks 
of Heatbcote and Mansfield, and says minor outcrops occur in 
several other areas. Black slates on the Divide west of the 
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Macallister River, and the black slates” of Hedi are, according 
to Mr. Dunn, probably referable to the pre^Ordovician. On the 
map, besides the Heathcote and Mt. Stavely areas, a narrow strip 
east of Walhalla is included in the Heathcotian series. 

16. Howitt^ A. M, Report on the Edi-Mjrrhee Turquoise 
Belt and the Chert and Jasper Beds near T'atong, County of 
Delatite, with Plan.” Rec. Geol, Surv. Victoria, Vol. I., Pt. 4, 
1906, p. 239. Mr. Howitt described the series of cherta, jaspers, 
etc., occurring in the district, and on lithologioal grounds claspsed, 
them as Heathcotian. 

17. Eowitt, A. M, Reports on the Phosphate of Alumina 
Beds near Mansfield, County of Delatite,” with plan (Plate 
xxvii.), ibid. pp. 245-247. On p. 246 Mr. Howitt states : ‘‘ In 
allo'tment 16 a and 16 b, parish of Loyaia, phosphatic beds are as- 
sociated with black and green cherts containing fragments of 
trilobites and brachiopods.” Mr. Howitt compared these -with 
the Heathcotian series. 

18. Bunn, E, J. “ The Iron Mask Ferro-Manganese Mine, 

near Buchan, E. Gippsland.” Reo. Geol, Surv. Victoria, Vol. II., 
Part 2, 1907, p. 49. Mr. Dunn stated that Heathcotian rooks 
are probably represented near this locality. Further on he 
said : Five miles on a road east of south from Buchan is a 

ridge running northerly from a portion of the Mt. Tara Range. 

. . . Here o-ccur ferruginous, highly siliceous beds approach- 

ing jasper, in cherts, probably Heathootian.” 

19. Bunn, E. /. “ The Mt. Tara Goldfield, E. Gippsland.” 

ibid. p. 46. Cherty rocks which occur at the Taedato Creek 
gold workings are claimed by Mr. Dunn as being of Heathcotian 
age. 

20. Bunn, E. J. “Red Jasper in the Heathcotian rocks of 
Tooleen.” ibid. p. 81. These are met with on the main road 
to Rushworth, and have been traced over an outcrop of half a 
mile in length and one chain in width, and are associated with 
an ancient igneous rock. 

21. Bun n, E. J. “ General Geological notes on the country 
between Omeo and Limestone Creek, County of Benambra.” 
ibid. p. 131. Two and a-half miles W. 30 deg. N. of the hut on 
Limestone Creek, silicified schists permeated with quartz vedns 
were met with, and striking N. 30 deg. E, They present a strong 



310 


Ernest W, Skeats : 


resemblance to tbe Heathootian series. About four miles N. 
20 deg. W. from the but on tbe Limestone Creebj near, tbe head 
of Horseyard Creek, occurs a band of red jasper rooks interbedded 
with green schists. 

22. JDimn, E. J. “On Mt. Wellington Corundum.’^ “Mining 
Standard,” October 16th, 1907. Mr. Dunn briefly describes the 
relations of the corundum to the serpentine area and the 
relations of the serpentine with tbe TJ. Ordovician shales, 

23. Hall, T. S, “Excursion to Mt. William, Lancefield.” 
“Victorian Naturalist,” Yol. XXY., No. 1, May, 1908, pp. 9-11. 
In this account Dr. Hall records the silicification of the shales of 
the Lancefield beds near the disused Mt. William railway station, 
and states that the shales high up on the flanks of Mt. William 
are much indurated, and are succeeded by diabase or green- 
stone. He says: “There can be but little doubt that the 
Ordovician is older than the diabase, and has been silioified by 
its intrusion.” 

24. Summers, H. S, “ On the Cherts and Diabases of Ta- 
tong.” Read at Roy. Soc. Victoria, April, 1908, and published 
in this volume. Mr. Summ-ers discussed the relations of the 
cherts and diabases in this area, which had been previously parti- 
ally described by Mr. A. M. Howitt, of the Geological Survey of 
Victoria. Ho showed that the cherts were in places clearly in- 
terbedded with unaltered sediments mapped by Mr. Howitt as 
Ordovician on lithological grounds. 

25. Thiele, E, 0. Read at Roy. Soc. Victoria, May, 1908, and 
published in this volume. Mr. Thiele in a previous paper (Vic. Nat., 
voi. xxii., 1905, p. 24) had recorded the finding of U. Ordovician 
graptolitee in black shales closely associated with the Serpentine 
'area, near Mt. Wellington. In this paper he discusses fully the 
relations of the Serpentine to the sedimentary rocks of the disr- 
trict, and demonstrates thskt some of the black cherts which occur 
near the Serpentine contain recognisable U. Ordovician grap- 
tolites. The silicification of the shales 4s thus shown to be of 
poet U. Ordovicaan age. 

3. — Discussion of Previous LrrBRATURE. 

The foregoing list of papers shows that the literature on the 
Heathcote and apparently related districts is a lengthy one. My 
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first visit to H-eathcote for various reasons was deferred till 
Februar}% 1908, but during the last three years I bave made 
myself familiar with tbe m-ost important papers on the district, 
and tbeir perusal left me in doubt as to tbe balance of evidence 
adduced in favour of the pre^Ordovician and post -Ordovician 
hypotheses respectively of the age of the chertSy diabases and 
granite rocks of the district. At the same time various points 
of criticism suggest-ed themselves as to which special examination 
in the field and with the microsoo'pe might be expected to be 
fruitful in results. 

The age of the older sediments has been the subject of debate, 
as Mr. Etheridge described the Dinesus as a Cambrian form, 
while Prof. Gregory has shown reasons for including the beds con- 
taining the trilobites with the Ordovician as its basal member. 
The age of the normal older sediments is recorded as Ordovician 
on lithological grounds, as no fossils had been found in them. 
No real objection can be taken to this view, because at various 
points in the field they are recorded as succeeding the Dinesus 
beds, show similar dips and strikes, and are only separated from 
them by a naiTow breociated conglomerate a few inches in thick- 
ness. 

The great stratigraphical problem is, of course, the relations of 
the cherts, jasperoids, diabases, and granitic rocks to one another 
and to the ' normal Ordovician sediments, and apart from the 
geological mapping the most important contributions are the 
paper by IVIr. Howitt, in which the post-Ordovician age of the 
diabases and granitic rocks is asserted, and those of Mr, Dunn 
and Professor Gregory, in which a pre-Ordovician age is claimed 
for the igneous rocks and cherts. Mr. Dunn’s first paper in 1888 
is purely descriptive, and does not deal with the relative ages of- 
the rocks. In his letter to the Mines Department, in 1891, how- 
ever, he definitely states the pre-Silurian (pre-Ordovician) age of 
the cherty and igneous series. It is difficult to discuss Mr. 
Dunnes comnumication, beciause he does not present the evidence 
on which he based his claim for the pre-Ordovician age of the 
rocks, but bis view was evidently based on considerable work 
in the district, since he states (Rec. Geol, Surv. Yietoria^, YoL II., 
Part II., 1907, p. 81), that he had mapped the rocks of the area 
and sent the map to the Mines Department in 1892, but that 
the map had been lost. 
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!Mr. Howitt’s paper bears eyidenee of most careful petrological 
examination of the rocks, and his examination led him to the 
conyiction that many of the rocks were of an intrusive character. 
This view he tested in the field. Mr. Lidgey was then mapping 
the area, and had come to the conclusion that the diabase was 
interbedded with metamorphosed Silurian (Ordovician) sedi- 
ments. Mr. Howitt got Mr. Lidgey to- re-examine the evidence in 
the field, and as a result of this he found evidence of alteration 
in the Ordovicians. The nature of the alteration of the Ordo- 
vician relied on by Mr. Howitt was first a bleaching of the sedi- 
ments by the elimination of organic matter, then molecular re- 
arrangement, and in extreme cases silicification to “ adinoles 
with over 90 per cent, of Silica. 

While the intrusive charact-er of some of the igneous rocks was 
placed beyond a doubt by Mr. Ho-witt’s petrological work, I think 
the evidence given of contact alteration by the diabase was of a 
less convincing character. For instance, he does not discuss the 
evidence of the maps published with his paper, in which, w^hile 
cherts are shown between the diabase and Ordivician in some 
places, in others unaltered Ordovician is shown on the maps in 
contact with diabase, regarded by Mr. Howitt as intrusive. Fur- 
ther, the silicification of sediments to cherts, as the result of 
intrusions of diabase, is a distinctly unusual type of purely 
contact metamorphism, which would seem to merit some discus- 
sion, especiaUy as among the altered diabases he records silicified 
rocks. However, the feature noticed by Mr. Howitt south of Mt. 
Camel that the Ordovician rocks which are silicified become less 
so away from the contact, is certainly significant. 

Mr. Howitt’s view that the intrusion of the igneous rocks 
occurred probably in Devonian times appears. to have been based 
upon analogy with the age of other intrusive masses, and not 
upon definite field evidence. Less weight, therefore, attaches 
to this view than to his conclusions as to the relations of the 
igneous rocks to the Ordovician series^ especially as Lidgey 
reported the occurrence of metamorphic rocks in the Silurian 
©ongiomerates of Mt. Ida. Professor Gregory’s paper, in which 
he supports Mr. Dunn’s view of the prerOrdovician age of the 
cherts and igneous rooks, is of a very suggestive and far-reach- 
ing character. 



Rocks near Heathcote. 


313 


In discussing the relations of the Heathcote rocks to the 
Silurian, Prof. Gregory records fragments of diabase in the 
matrix of the basal Silurian rocks of the CopiDer mine. This, 
together with Lidgey^s record of pebbles of metamorphic rock 
in the Silurians, certainly indicates a pre-Silurian age for the 
diabase and cherts. 

The evidence which Prof. Gregory quotes of the relations of the 
diabase to the Ordovician is of a less direct character. He 
states that in places he found no evidence of alteration at the 
contact. At Eed Hill, where schistose rocks occur between the 
diabase and unaltered Ordovician, he was unable to find either 
a sharp junction or a passage from schists to Ordovician, but on 
microscopic examination was always able to say whether a rock 
belonged to the schistose or to the Ordovician series. It seems 
to me that these determinatior^ under the microscope should be 
interpreted very cautiously where the field evidence is not clear, 
inasmuch as two sections cut from rocks of the same series might 
easily present very different microscopic characters if one were 
unaltered and the other highly altered. 

On p. 161 Prof. Gregory refers to Craven's paddock, in 
Knowsler parish, allotment 32, where he says : The two rocks 
can be well seen in contact close along the eastern fence. Here, 
as elsewhere, the jxmction between the hard cherts of the meta- 
morphic series and the normal slates and sandstones of the 
Ordovician series can be clearly recognised. Tbe statement 
of locality is almost certainly a misprint for Knows! ey East, 
* as the diabase series does not occur in Knowsley. Tbe name 
of Craven does not appear on the map, and allotment 32 does 
not occur along the line of the metamorphic or diabasic rocks. 
The number of the allotment is probably wrongly stated, and 
this is unfortunate, as Professor Gregory’s statement implies the 
occurrence of a discontinuity at this point between the cherts 
and the normal Ordovician. 

Professor Gregory comments on. the absence of dykes from 
the igneous rocks intruding the Ordovician and Silurian rocks, 
and regards this as important negative evidence of the pre^ 
Ordovician age of the igneous rocks. He lays great stress on the 
evidence afforded by the geological maps, which he claims is in- 
consistent with the view of IVIr, Howitt that the igneous series is 
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post Ordoyician, and proves that the Ordovicians are resting nn- 
conformably upon the cherts and diabases. In several of the 
cases mentioned by Prof. Gregory he did not verify the map- 
ping. From among a number two cases may be cited. From 
the northern boundary of the Heathcote parish diabase is shown 
in contact with the Ordovician for two and a-half miles to the 
west of the northern end of the township, and along the whole 
of this line no met amorphic rocks are shown between the Ordo- 
vician and diabase series. 

In S. Heathcote, again, a patch of metamorphic rooks^ is- shown 
in allotments Nos. 15 and 16, where a bay represented on the 
map as unaltered Ordovician runs up between the diabase on the 
north and an intrusion of Felspar porphyrite on the south-east. 

It must be admitted that the simplest explanation of the map- 
ping at the latter point is, as Prof. Gregory stated, that the 
Ordovician rests uneonformably upon the cherts and diabases^ 
It seemed to me to be a case where the field evidence should be 
closely examined. All the other cases mentioned by Prof. 
Gregory seem to me to be susoeptible of an alternative, if less 
simple, explanation. It is admitted that in the areas, mapped as 
diabase there occur intrusive rocks, lava flows and fragmental 
rocks (agglomerates, etc.). Apart from the question of the 
mapping accurately representing the relations of the rocks, we 
have then the possibility that the apparently capricious distribiu 
tion of oherty rocks might stand in relation to the proximity of 
^ intrusive rocks, and that the appearances claimed by Prof. 
Gregory of the unaltered Ordovicdan reding uneonformably on * 
fee diabase might be explained by the overlapping of lava flows 
oi diabase m diabase tuffs over different members of the Ordo- 
vioian seri^. In this way it would be possible to explain thc>* 
almence of aiteraHon in certain parts, as recorded on the map. 
Mr. Howitt's evidence, and especially the variability of silicifica- 
tioB of the Ordovicians with the distance from the diabase, wae in 
apparent conflict with that adduced by Prof. Gregory. Much 

the latter is, m he notesi, of a negative character, and the posi- 
tive evidence is possibly susceptible of another interpretation. 

I felt that neither view was so firmly based but that further 
evidmee, especially of a positive character, if available, w'ould 
serve to strengthen one or oth®: of the rival views. I therefore 
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entered on field work in the district with the intention of 
examining the field etvidenoe as closely as the time at my dis- 
posal would permit. My attention was largely directed to the 
relations of the igneous rocks to the Ordovicians, and to the 
black ehearts, and I paid particular attention to the areas above 
cited, and notably the occurrences at S. Heathcotej just north 
of Photograph Knob, and now present the results of my investi- 
gations. 

L — Relations op the Igneous IRocks to the Silurian Series. 

S. Heathcote, — ^Behind and for some distance to the north-west 
of the S. Heathcote Hotel, silicified and chertified diabase, and in 
pli^es a mixed selwynite and carbonate rock occurs, forming the 
western boundary of the Mclvor Creek. The Silurian rocks, 
mainly sandstones and quartzites, outcrop on the opposite side of 
the creek, and just below the hotel are seen in section in the 
stream, near where scheelite was found some years ago. No actual 
contact, howver, could be seen. 

Heathcote. — ^Within the limits of the township the relations 
between the two series are everywhere obscured by the recent 
alluvium deposited by the 3fcIvor Creek. 

Hear the selwynite ” Outcrop). — This occurs about miles 
north of the township, on the MiuTay Road, on the west side, 
and just north of the junction of the road running N.W. towards 
Derrinal. Selwyn descriloed this substance as “ in a vein in the 
Silurian.” There can, however, be no doubt that it is within 
the diabase area, although very close to the junction, as diabase 
in situ occurs in a small gully on the east side of the road. 
The selwynite appears to be a peculiar modification of the dia- 
base. Near here Prof. Gregory states that sections of the basal 
Silurian rocks contained fragments of diabase. I have had sec- 
tions of some of these rocks made, and there occurs in some of 
them small iron-stained areas which may very likely be decom- 
posed diabase fragments, although I am unable', owing to their 
iron-stained character, to be certain of their nature. 

About 3 Mile^ H. of selwynite Outcrop. — A road joining the 
Murray road and running between paddocks 3m and 3j towards 
the isolated diabase mass in Tranter’s paddock, Knowsley East, 
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crosses a small creek by a bridge within 20 yards of the Murray 
road. The Silurian is mapped as being “ in situ” on the east 
side of the Murray road, and beneath the bridge in the bed of 
the creek are large blocks of Silurian quartzite and conglomerate 
not ^‘in situ/' but evidently derived from rocks near at hand. 
These blocks in several instances contained pebbles and angular 
fragments of black cherts. Microscopic examination of these 
chert fragments shows that they are petrologically indistinguish- 
able from the black cherts of Lady’s Pass, and near Hed Hill. 
This corroborates LidgC'y’s evidence, and shows Professor Gregory 
was right in claiming the cherts, and presumably the diabase, as 
of pre-Silurian age. 

5. — ^Relations of the Igneous Rocks and Black Cherts to the 
ORD onciAN Series. 

This problem is the most obscure of all those which arise- in the 
Heathcote district, and, as the previous literature shows, Pro- 
fessor Gregory and Mr. Howitt have given explanations of the 
relations of the two series which are mutually conflicting. Mr. 
Howitt claimed that the diabase has everywhere altered the 
Ordovician rocks for some distance from the contact, the nature 
of the alteration in places being bleaching and the formation of 
secondary micas in the shales, and in other cases the silicification 
of the shales ultimately to black cherts. Profesvsor Gregory has 
not dealt with this aspect of the question except to state that in 
several localities, some of which he cited, the Ordovician at the 
contact with the diabase was quite unaltered. 

I have followed the line of contact of these two series from 
Photograph Knob in the S.E., almost continuously to three miles 
north of the selwynite outcrop in the northern part of the area, 
and without at this stage discussing the origin of the alteration 
wherever I have examined them. I have found the Ordovician 
locks siiicifled near the junction with the diabase to a greater or 
lesser extent. On the accompanying sketch Geological map 
(PI, XVIII.) I have indicated this.by a series of dots added to the 
horizontal shading, which represents the Ordovician rocks. The 
map is based upon those published in Mr. Howitt’s report by 
Messrs. Lidgey and 0. A. L. Whiteiaw. The boundaries of the 
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Silurian, Pliocene and Alluvial deposits I have accepted without 
conlhunation, as the problems discussed in this paper are not 
materially concerned with these rocks. The boundaries cf the 
igneous rocks and of the diabase Ordovician junction I have 
examined fairly closely, and while not claiming that the revised 
boundaries I have laid down are absolutely accurate in every 
detail, I feel confident they represent a sufficiently close approxi- 
mation-to the true relations for the purposes of a sketch map and 
for this discussion. In that part of the map dealing with the 
junctions of diabase and Ordovician I have made some impor- 
tant modifications. The marginal silicification of the Ordovi- 
cians is represented by dotted lines. The interesting relations 
near Photograph Knob have been closely examined (see Sketch 
Section), and I have come to the conclusion that the bay of 
unaltered Ordovician represented on the map in Mr. Howitt’s 
report just north of the felspar porphyrito, is in reality diabase 
tuff and silicified diabase approaching a chert, while the 
patch marked met amorphic has no defined boundaries, and is 
really highly silicified diabase and diabase tuff. Probably a 
dense bluish grey rock 'which is represented here was accepted by 
the author of the map, and apparently by Prof. Gregory, as a 
blue Ordovician shale. It shows, however, no sign of ]3eddmg, 
and in section under the microscope (Sect. ’614) differs from the 
shales (Sect. 574) by sho'wing an absence of bedding and of 
micaceous flakes. It appears to consist almost 'wholly of chloritic 
or serpentinous alterations of a basic rock, probably a tuff. A 
foliated bluish grey rock of somewhat similar character is seen 
in section in a small guUy immediately south of Photograph 
Knob, and a similar rock (Sect. 597), splitting readily into 
long semi-prismatic masses, occurs in paddock 17c, about a 
. quarter of a mile S.E. of Photograph Knob, and within 
the boundary mapped as diabase. The same rock has then 
in one place been mapped as unalteied Ordovician, and a 
little further to the S.E. as diabase. There can be little doubt 
that both outcrops are related to the igneous series, and prob- 
ably represent fine-grained consolidated diabase tuffs. This is 
support-ed by the fact that at the S. end of Red Hill, in the shaly 
diabase, occurs an indurated rock (Sect., 633), agreeing closely in 
hand specimen and under the microscope with the rock K of 
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the Felapar Porphyrite. The rook in. the gully S', of Photo. 
Knob is a rather coarser type in which the fragmental character 
can be made out (Sect. 582), while the Knob itself represents 
coarse consolidated agglomerate, probably occupying the neck of 
a yent. This interpretation would remove the evidence of uncon- 
fonuiable overlap of the Ordovioians N. of the felspar porphy- 
rite claimed by Professor Grregory at this point. It is to be 
noted that the Felspar Porphyrite occupies a considerably smaller 
outcrop than is shown on the earlier map. West of the diabase 
and felspar porphyrite partially chertified Ordovician was seen 
at several points, but no good ecsposures were visible. The mar- 
ginal Ordovician continues cherty to the gully south of the 
small Diorite Knob shown on the map. Here again I have 
altered the geological boundaries. The black cherts and very 
silicified rocks extend round the E. and S,E. sides of the diorite, 
and also in a somewhat less silicified form- for about 20 yards on 
the west and south-west sides. A trench about 40 yards west of 
the diorite shows Ordovician shales, in places indurated and 
containing sporadic nodular lumps of cherty carbonates. The 
rocks here are vertical, and strike N. 40 deg. W. The same 
strike is noticed in a creek about 150 yards W. of diorite, and 
in much silicified shales 20 yards N.W. of the diorite, and also 
in the black cherts seen a few yards further north. Kock ex- 
posures are so limited that the relations between the black cherts 
and slightly cherty Ordovioians are not seen, but the evidence 
of dip and strike discloses no discontinuity. The black cherts 
extend much further to the N.W. than was shown on the earlier 
map, and have l^em traced beyond the next gully to the K., 
and the® N.B. to within a few hundred yards S. of CrosBing No. 
45, where they coma in contact with the granitic series. The 
nsaa^inai Ordovician oontinuee to show evidence of silicifioation 
Northerly as far as the gully at the S. end of Red Hill. 

Between the diabase of Red HiE and the normal Ordovician 
occurs a narrow strip of rocks marked as metamorphic, and 
4es^rft>ed*as schistose beds by Prof. Gregory, which extend fur- 
^Sier both to S. and N. than is shown on the earlier map, and 
who^ relationB to both series are not very clear. At the S. end 
of Hin they are fragmental beds apparently made of diabasio 
inafeeiiai. A small gully running S-W.* from here across the 
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strike of the beds gives an almost continuous exposure of tbese 
rocks, which pass into/ what is mapped as normal Ordovician. 
Strike and dip were observed at several points along the section, 
and were found to remain practically constant. The rocks 
plainly here form a continuous series without stratigraphical 
break, and the inference is that the schistose fragmental diabase 
rocks form the lowest representatives of the Ordovician series 
at this point (Plate XYII., Fig. *2). Following them northwards 
is a puckered shaly rock with surface outcrops of an alteration 
to ironstone, and to ferruginous cherts. At the beacon marking 
the summit of Red Hill the dump from an old mining shaft 
shows silky shales almost completely altered to chert. On. the 
northern slopes of the hill not far north of the Beacon these give 
place to very decomposed, greasy-feeling shales, and N. and K.W. 
of these black cherts are again seen, and form the most northerly 
of these beds on Red Hill. West of Red Hill the ground slopes 
to a gully, and the very limited exposures do not permit a close 
examination of the relations of this series to the normal Ordo- 
vicians. Dips and strikes, however, in the two series, whenever 
they could be observed, were fairly concordant. At the S. end 
of the hill strikes E. and W. were noticed ; further north both 
series showed W.N.W. strikes. No break in the succession was 
seen, and no conglomerates were noticed. The field evidence 
points strongly to the ironstones and grey and black cherts 
being simply highly altered representatives of the schistose frag- 
mental diabasic bedded rocks at the S. end of Red Hill, and all 
these types should be included not with the pre^Ordovician, as 
Prof. Gregory maintains, but as the oldest representatives in 
this locality of the Ordovician series. Beyond the gully, run- 
ning S.W. at the W. end of Red Hill, cherty Ordovician extends 
along the contact up to the small patch of Pliocene shown on the 
map. Beyond this the contact for about a mile has not been 
examined by me. A hill composed of black finely-bedded and 
folded cherts occurs about 250 yards W, of the Derrinal road, 
and about 300 yards N.W". of junction of the Derrinal and 
Murray roads. The hill is about 150 yards S. of crossing 51 on 
the railway. The dip is 90 deg., and strike W.S.W. It is shown 
on the early map as diabase, and it is indeed in contact with 
diabase. It appears at first sight to be a normal shale silicified 
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to a black chert. Closer iarestigation, however, showed that oa 
the E. and N.E. sides, especially in a shallo-\v railway cutting S. 
of Gate 51, less silicified portions of the same bedded series are 
represented, and pass gradually into a bedded fragmental dia- 
basic rock, apparently a bedded diabase tuff. The evidence seems 
clear, then, that here the bedded black cherts, with associated 
ironstones, are simply silicified, probably submarine, basic tuffs, 
or rocks made up of diabase fragments. A few hundred yards 
beyond this hill the Ordovician diabase junction crosses the 
Derrinal road near a road cutting. The Ordovicians are soft 
brown shales containing numerous Magnesite concretions, strike 
hr. 10 deg. W. about, and are nearly vertical. On the east side 
of the road cutting a few yards from the road, silicified shale was 
seen, and in the bed of the Mt. Ida Creek is an outcrop of a 
dense silicious rock, with Pyrite abundantly scattered through 
it. The rock looks at first like a quartzite, but under the micro- 
scope is clearly seen to be an igneous rock, consisting mainly 
of lath-shaped plagioolase, chloritised biotite and some Pyrite 
(Sec. 648). A few yards down stream the diabase was. seen in 
situ, and is partly fragmental in character. Massive silicified 
diabase was seen a little N.E. of the road cutting, and again 
in a cliff section on the E. bank of the Mt. Ida Creek, north of 
the outcrop of silicious diabase. I have also examined the 
junction between diabase and Ordovician, at several joints fur- 
ther north, notably W. and S.W. of the Selwynite outcrop-, north 
of paddock A^, Enowsley East, near the southern end of the 
Dinesus beds, in paddocks 3 and 3q, and also in paddocks 3m 
and 3j, Enowsley East. In all these places the Ordovician was 
more or less cherty in character, and in several places the 
Dinesus beds were distinctly cherty. Whateiver explanation may 
be ofiered of this feature. Dr. Ho-witt’s claim for the marginal 
alteration of the Ordovician near the diabase contact is one 
that om be generally substantiated in the field. It should be 
noticed that on Lidgey"s may (Quarter Sheet No. 80), the diabase 
is not represented as outcropping anywhere in allotments 3q 
and Sm, Enowsley East, a gap of nearly -a mile. In its place 
a thin outcrop of “ Me-tamorphio ” rocks is shown. Profeissor 
Gregoiy (op oit) refers to this locality as follows: — “Moreover 
ike mefcamcwrphic ro^s occur in places where there are no 
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igneous rocks exposed in the immediate ricinity. Thus an ex- 
posure of the typical cherts of the metamorphic series occurs 
along the eastern edge of allotment 3q m Knowsley East. The 
cherts occur between the Silurian rocks on one side, and unal- 
tered Ordovician on the west. There are some diabases a little 
south of this allotment, but none occur in it.” I am unable to 
reconcile the mapping and Professor Gregory's statements with 
my own observations at this point. At the 'S. end of allotment 
3q, near the Murray road, is a limited outcrop of a bedded rock 
in hand specimen like a quart-zite, and associated with it is a 
dark, dense cherty rook. Microscopic examination shows that 
the latter (Sect. 651) ^is a diabasic rock, probably fragmental, 
which has been alnaost completely silicified. I am less positive 
about the origin of the former (Sect. 588) ; it may be a quartzite, 
but it presents appearances which suggest that it may represent 
an extreme stage of replacement of a diabasic rock by silica. 
Just W- of this outcrop foliated or platy diabase occurs, similar 
to that on Red Hill, and, indeed, fragments occur fairly abim- 
dantly on the surface going northwards along aHotment 3q, 
between the road and the outcrop of the Dinesus beds, which 
here, as elsewhere, are frequently chertified. 

This evidence is of importance, as from the assumed absence 
of diabase in this locality, Professor Gregory inferred that the 
Ordovician overlaps and rests unoonformably on the metamorphic 
cherty series. 

An isolated area of diabase is shown on the map, occupying 
an allotment with the letters M of W, and indicated on the 
Parish Map of Knowsley East as Tranter’s Paddock. It is repre- 
sented as surrounded by normal Ordovician. It consists mainly 
of a platy variety of diabase similar to that on Red Hill, and 
probably representing an altered tujff. Near the margin it is 
highly silicified, and in places is converted into a black dense 
chert. The rock niapjoed as Ordovician, with which it comes in 
contact, is well bedded, generally considerably silicified, and 
cavernous, owing to the removal of crystals by solution from the 
rock. In general appearance under the microscope it strongly 
resembles a submarine bedded tuff. 

An almost identical rook occurs just W. of S. Heathoote 
railway station, in what is mapped as Diabase ; some of th^ 



Ernest W. Skeats : 


U'Z 

Dinesus material is also similar, and the- cherts of Lady's Pass 
appear to differ from it only in a more complete silicification. 


6. — Relation’s of the Dinesus Beds to the Ordovician and to 
THE Diabase. 

On Quarter Sheet 80 these beds are shown in the Parish of 
Knowsley East as a narrow band up to a quarter of a mile in 
breadth, stretching northwards from the northern end of allot- 
ment 3 to the middle of 3k. Their eastern boundary is the 
diabase series, and the bedded silicified fragmental diabase re- 
corded as “ Metamorp-hic.’’ Their wesi^rn boundary is with 
the Ordovician shales, and the boundary taken by Mr. Ferguson 
was a thin bed of a “ brecciated-oonglomerate.’^ Along the road 
running west from the Murray road, and separating allotments 
3m and 3j, a small section is , to be seen in which the strike of 
the rocks is almost N. and S., and the dip about 70 deg. to the 
W. The section shows from E. to W. a few feet of the upper 
beds of the Dinesus series, consisting of brown, shales and mud- 
stones partially silicified. These are succeeded by the breeciated- 
oonglomerate about 2 inches in thickness, consisting of sub- 
angular fragments of shaly material, and cherty fragments set 
in a fine groundmass. Succeeding these are mudstones with 
smaller fragments forming, according to Mr. Ferguson, the 
lowest beds of the normal Ordovician series, here. A specimen 
taken about 20 feet W. of the brecciated-congloine'rate consists of 
a bedded, rather dense, light-coloured, somewhat cherty rock eon- 
taimng little black specks, which were at first thought to be 
^mall fragments of an older black chert. Under the microscope, 
however (Sec. 634) (Pl.XYL, Fig. 4), these show as quite colourless 
areas, with no defined boundary, but passing gradually into the 
groundmass of the rook. There can he no doubt that they are 
secondary in origin, and represent local segregations of ohalce- 
donic silica in a less siliceous matrix. 

®he breociated-oonglomerate also contains fragments of what 
in the hand specimen look like a black chert.. Under the 
micioscope (Sec. 618) (PL XIV., Fig. 1), it is seen to consist of frag- 
ments of altered diabase, and of a finei-gralned rock, possibly 
diabase tufi. All of the fragments are more or less silicified. 
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but the bedded fragments are more completely replaced than the 
others, and some approach in character the black cherts. Secon- 
dary quartz as well as chalcedony occurs, and it is probable that 
all the silicification was effected after the formation of the con- 
glomerate. In one fragment a circular cross-section in chalce- 
dony may represent a section of an organism. From the appear- 
ance of the rock under the microscope, it may be either a local 
shoreline detritai conglomerate, or a rather coarse submarine 
tuff. In any case it is clearly interbedded, and cannot be re- 
garded as representing a stratigraphical break between two 
separate formations. 

The relations of the Dinesus Beds to the Diabase have not 
been clearly seen." The diabase for at any rate some distance 
along its outcrop east of the Dbiesus Beds is either the platy type 
as occurs at Bed Hill, or the highly silioified jasperoid, and I 
have not anywhere seen an exposure showing the relation of the 
two series. The abrupt junction shown on the Quarter Sheet 
between the two at the S. end of the Dmesus Beds I have been 
unable to confirm. Cherty tuff-like rock fragments occur in the 
paddock both to the N. and S. of the junction, as mapped, but 
no exposures are seen. The field and microscopic evidence would 
admit of two ecsplanations. On the one hand the diabase may 
be an older series and the Dinesus beds may represent bedded 
detritai rocks from the old diabase land area. On the other 
hand, the diabase may be practically contemporaneous and 
represent submarine lavas and tuffs passing westward into more 
finely-bedded tuffs, the Dinesus series. 

7. — ^Nature and Origin op the Igneous Rocks. 

The Basic Igneous Series, — Kb pointed out by previous 
workers, the basic igneous rooks comprise intrusive masses, lava 
flows, and fragmental (pyroclastic rocks). 

Dr. Howitt and Professor Gregory maintain that most of the 
rocks are intrusive, while Mr. Dunn, from, field evidence, regarded 
them as mainly surface rooks. Within the limits of the area 
I have observed — viz., from Photograph Knob on the south, to 
Lady’s Pass on the north — I find both field evidence and micro- 
scopic evidence in support of the view that the bulk of the 
rooks consist of lavas, tuffs and agglomerates, and that intrusive 
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rooks are rather sparingly represented. Dr. Howitt has dis- 
cussed so fully most of the characters of the igneous rooks that 
it is not necessary to do more than refer briefly to them, except 
the more altered rocks, in relation to the question of the origin 
of the silicification of the Heathoote rocks. 

Intrusive Rocks, — Dr. Howitt has described some of the 
diabases as intrusive rooks, and among the small intrusions in 
the form of bosses are the Diorite Knob at S. Heathoote, and 
another similar mass just west of S. Heathoote station. An- 
other rook from about J mile N. of the Selwynite outcrop, which 
I have examined (No. 630), is holocrystalline, and is clearly an 
intrusive diabase. They show distinct petrological characters 
from the diabase series, as Dr. Howitt has pointed out^ yet they 
are almost certainly genetically related to the diabase magma, 
and represent rather later and somewhat less basic intrusions of 
•the magma. 

Basic Lavas , — Rocks of this character appear to be sparsely 
represented in the southern part of the area^ examined, but have 
been met with in several areas between the Selwynite outcrop 
and Lady’s Pass. Some of the diabase rockfe just south of Lady’s 
Pass appear to be lavas, and two other rocks may be specifically 
referred to. 

Opposite the Junction Hotel, about a mile S. of Lady’s Pass, 
is a massive outcrop of a compa<?t diabase. Under the micro- 
scope (Section 60 Jl) the rock is seen to be distinctly porphyritic, 
comparatively fresh phenocrysts of plagiooiase, and chloritised 
pseudomorphs after hornblende or augite are set in a fine felted 
gro»i|dmass, which has been recrystallised as a mixture of 
needle-shaped actinolites and a colourless base, possibly felspar 
and qujyrt^. Associated with the .chloritic pseudomorphs are 
secondary crystals of epidota In its altered condition the 
precise nature of the rook is diflBbult to determine ; ft might be 
m intrusive or an effusive roc^. From its field characters I am 
inclined to regard it as a porphyritic lava. Another rock of less 
equivocal character was examined in a paddock about 300 yards, 
' W. of the Murray road, and abput l|m N. of the Selwynite out- 
crop, in allotmeni A6, Knowslej East. The diabase rocks here, 
form a ridge-, and are considerably altered to siliceous and. 
ealca^us diabases. 
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A rock section (No. 602) shows that no original minerals 
remain, the rock now consisting of chlorite, carbonates, chalce- 
dony, secondary quartz and secondary albite. Some of the 
original structures remain, however, and the presence of amygda^ 
loidal cavities filled with secondary minerals is noticeable, not 
only in the rock section, but abundantly in the field, and demon- 
strates that the rock was originaJly a vesicular lava flow. 

Pyroclastic Rocks . — Fragmental igneous rocks in my opinion 
represent the predominant type in the area I have examined. 
They include agglomerates, tuffs and other altered rocks, origin- 
ally composed mainly, if not entirely, of diabasio fragments 
which may be tuffs or d-etrital sediments. The latter are gene- 
rally well bedded, and usually more or less completely altered to 
cherts. 

Agglomerates . — ^The best example of these occurs at Photo- 
graph Knob, in S. Heathcote. A small eminence here marks the 
position of the plug of an old volcanic rent, in and near which 
the coarser diabase fragments fell. Subsequent alteration has 
converted the mass into a very tough, hard rock. The agglome- 
rate, from its relation to finer tuffs exposed in a stream bed 
to the S., and also seen to the north, appears to be rather 
younger than and intrusive into them. My interpretation of 
relations of the rooks near here is shown in the accompanying 
sketch section (PI. XVII., Fig. 1). Under the microscope (No. 545) 
(PI. XIV., Fig. 2) the agglomerate consists of angular fragments of 
a dark basaltic rock with lath-shaped felspars in a groundmass of a 
more felspathio reorystallised diabase, possibly originally frag- 
mental. It consists now entirely of secondary minerals, includ- 
ing felspars, quartz and needle-shaped aotinolite. Vivid green 
chlorite fills cavities in the rocks, and also replaces primary 
minerals, probably felspar and augite. The large size of some 
of the rock fragments gives the rock the character of a typical 
agglomerate. 

Another rock (No. 576) (PL XIV., Fig. 3) occurring as boulders 
in the foliated diabase of Hed Hill, near the junction with the 
granitic rock, is also coarsely fragmental in character. Under 
the microscope some of the fragments are seen to be similar to 
the platy diabase. They are set in a dense groundmass whosfe 
character is obscured by alteration, and the boundaries' of the 
fragments are defined by a red-brown ferruginous layer. 
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Tuffs , — Under this description I place the platy diabase of 
Red Hill, described by Dr. Howitt as a sheared diabase, and 
similar rocks near Photograph Knob, just south of the cherts of 
Lady's Pass, below the cutting in Ordovician on the Derrinal 
road about J mile N, of the Murray road junction, the diabase 
from allotment 3q, Knowsley East, and from the isolated diabase 
mass in E. Tranter^s allotment M. of W., Knowsley East. Some 
of the highly altered diabase rocks to be described later are also 
quite possibly fragmental in origin. Owing to the alteration and 
foliation of these rocks, in no case is the characteristic structure 
of the groundmass of a normal tulf presented. Both in the dia- 
base of Red Hill and in the rock in the gully S. of Photograph 
Knob the fragmental character can be seen in the field, and in 
hand specimens, and a passage from these into finer-grained 
rocks, presumably volcanic ashes, is to he observed. The inclu- 
sion of coarser types like the agglomerate (No. 576), described 
above in the finer platy diabase of Red Hill, is significant, and is 
of assistance in determining the original character of these 
altered rocks. The rock from the stream bed S. of Photograph 
Knob shows in section (No. 582) parallel development of chlorite 
and secondary quartz and felspars, and some magnitite. Irre- 
gular lighter coloured areas may represent fragments of a rock of 
different character. The dense, fine-grained diabasio rooks from 
the paddock J mile S. of Photograph Knob (No. 597), and from 
the area previously mapped as Ordo*vician, just N. of the felspar 
porphyrite (No. 614), have been previously referred to, and their 
resemblance to a fine indurated bluish diabase at the S. end of 
Red Hill (No. 633), From their association with rocks whose 
fragmental character is clearly visible, I regard these types as 
probably voloanio ashes, which by alteration and subsequent presl 
sure have been indurated and have developed a marked folia- 
tion. Their character is in striking contrast to the diabases 
which can be shown to have been lava flows and intrusions, and 
which appear to have undergone the same mineralogioal changes 
as the foliated diabases. 

A rock who^ fragmental charfcter is clearly manifest (No. 583) 
(PL XIY., Fig. 4) is the type represented in allotment 3q, Knowsley 
where, according to the Quarter Sheet and to Prof. 
Cxregory, no diabase occurs. Under the microscope the rock is 
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seen to be composed of larger and smaller angular fragments of 
diabase filtered to a cbloritic rock. Many fragments by the 
introduction of silica in solution bave been conrerted into cberty 
rocks. The process of partial silicification has in the case of this 
rock not been attended by the removal from the rock of its 
original felspathic material. This has recrystallised as secondary 
felspars, and with them occur secondary quartz crystals. Irre- 
gular chalcedonic areas are also to be seen, and small quartz 
veins. The secondary character of both the quartz and felspar 
is indicated in places by the fact that the replacement of the 
original diabase has been only partially effected, so that the 
secondary mineral has included s>ome of the diabasic material. 

Flanking the foliated diabase of Tranter's paddock, M. of 
W., Knowsley East, there is a bedded silicified rock mapped 
as Ordovician. It occurs between the platy diabase and 
'the Ordovician shales, but its relations with each are not 
clear, as no exposures are visible. Its bedded character 
tends to link it with the sedimentary series, but its min- 
eralogieal constitution shows its relationship to the diabase 
series. The hand specimen has a pitted surface, due to the 
solution and remcval of minerals. The shapes of the cavities 
are of two kinds, the one elongated prismatic, suggesting the 
former presence of actinolite, the other clearly having the shape 
of felspar crystals. Under the microscope (No. 584) (PL XY., 
Fig. 1 ) the bedded and cavernous characters are visible. Numerous 
altered crystals of pyroxene and larger fragments of igneous rocks 
are set in a fine textured groundmass, which is now silicified. 
The rock appears to have been a bedded submarine tuff, or 
possibly a clastic rock derived from a diabase shore line. A 
precisely similar rock occurs flanking the diabase just of the 
S. Heathcote railway station, and some of the rocks in the area 
mapped as Di?i€stis Beds are similar in character, and generally 
more or less silicified. Under the description of the black cherts 
I shall have to point out similarities which exist between many 
of them and rocks of this character. 

Tilt Granitic Eocl'S, — Dr. Howitt has given full petrolo- 
gical descriptions of these rocks. One type he refers with some 
hesitation to aplite, and notes that it is frequently granophyric, 
and the other he refers to as labrador-porphyrite. 
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Professor Gregory a^greed with. Dr. Howitt in the naming of the 
p>rphyrite, but regards finet-grained grano^diorit© as being a more 
suitable term for the rock which Dr. Howitt has referred to the 
aplites. 

I can appreciate the difficulty in finding an appropriate name 
for this type, and I think this difficulty is connected wuth itS: mode 
of origin. The minerals present are plagioclase (oligoclase to 
labradorite), hornblende, biotite, a white mica, quartz and 
orthoclase in the rock (No. 627) from just S.W. of Gate 45, S. 
Heatheote, while in the Red Hill exposure very little hornblende 
or biotite occurs (No. 587), but the rock is more altered, and 
they may have been removed by solution. I think that perhaps 
the term micro-granite, using it in a wide sense, would be an 
appropriate name for most of the occurrences, while many of 
the rocks show so marked a granophyrio or micrographic inter- 
growth of quartz and orthoclase that the term granophyr© may 
be used to define these varieties.. 

The origin and relations of these rocks merit some considera- 
tion. They are certainly not normal plutonic rocks. The fine- 
grained character and other peculiarities show that the magma 
consolidated under a comparatively small thickness of rock, and 
its mineral composition and the micro graphic and ‘graiiophyric 
intea^rowth of the quartz and orthoclase suggest that it repre- 
sendB a residual relatively acid, part of a basic ma-gma, and having 
more or less the composition of an eutectic mixture it remained 
’ molten after the intrusion .and consolidation of the more basic 
part of the magma. I regard these micro-granites and grano- 
phyres and the labrador porphjiite as genetically related to the 
diabases, Belonging to the same volcanic period, and represent- 
ing the4ast of a series of intrusions, of which the diorites mark 
an earlier phasa 

'Ite mierogranite in places comes into relation with the 
Ordovician series, although no good contact has been observed. 
Of course, if the granite were the older series no contact meta- 
morphism should be seen. Even if the granite were intrusive 
&to the Ordovician the amount, of alteration to be expected at 
fiia Junoton would, I think, be very small in view of the probable 
relatively superficial conditions and low tenjperature of its consoli- 
dation. The contact c€ diabase and micro-granite is well exposed 
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on Eed Hill, and liere the alteration effected by the granitic in- 
trusion is certainly trivial, amounting only to a slight bleaching 
in colour, and the production of a rather fissile-jointed character 
in the diabase for a distance of about threo feet from the con- 
tact. The labradorite-porphyrite occurs as a small intrusion in 
the diabase, just north of Photograph Knob, and as a marginal 
rock at the junction of the micro-granite and diabase at Red 
Hill, It is a dark rock (No. 599) with porphyritic labradorite, 
biotit e and hornblende, in a dense granophyric groundmass of 
quartz and orthoclase. It must be regarded as a modification 
of the micro-granite which may possibly have absorbed some 
diabasio material before consolidation. 


8. — Nature and Origin op the Ordovician Sediments. 

This question has been discussed in considering the relation 
of the Ordovician and cherty series to the diabases, and the 
appearances of Ordovician shales in hand ^specimens, and.imder 
the microscope have been compared with those of fine-grained 
diabase rocks. It has been shown that at the S. end of Red 
Hill a continuous conformable succession is seen from a rock 
composed of diabase fragments, through finer-grained types t > 
the normal Ordovician shales. The evidence points strongly to 
the Ordovician series, near the diabase, being composed mainlv 
of diabase fragments. This is supported by the observation, first 
made by Mr. Dunn, which can be verified at several localities, 
ihat magnesite nodules segregate from the Ordovician shales. 
The junction between the foliated diabase of Red Hill and the 
diabasic Ordovician is a sharp one (PL XYII., Fig. 2). It may be 
explained either as an unconformable junction or as a fault junc- 
tion, In the first case the diabase might be pre-Ordovician, in 
the latter the diabase may be of Lower Ordovician age, and con- 
sist of unbedded tuffs passing into a bedded series. 

The Dines us beds, which also are mainly composed of diabase 
fragments, appear to be interbedded submarine tuffs ; they may 
possibly be, however, detrital sediments formed from a pre- 
Ordovician diabase. No section showing the relations of the two 
rooks has been observed. 



330 


Ernest W, Sheats: 


9. — ^Altered Rooks. 

A . — The Age and Origin of the Cherts. 

The lighter, less silicified rocks seen in many places near the 
contact of diabase and Ordovician present few difhciilties, as 
they are clearly only modera.tely altered shales of the Ordovician 
series. 

A peculiar type of more silicified bedded rocks occurs flanking 
the isolated diabase of Tranter’s paddock, Knows! ey East. Another 
outcrop occurs W. of S. Heathcote railway station, and is also repre- 
sented among the rocks mapped as Dinesus Beds. The S. Heathcote 
occurrence is mapped with the diaba-se, the one flanking the 
isolated diabase is mapped as Ordovician. There can be no 
doubt that all the occurrences represent the same type, while 
the cherts of Lady’s Pass appear to differ only in more complete 
ft’ilicification. Their characters can be studied from, a section 
(No. 584) (Plate XV., Fig. 1) of a rock from the flanks 
of the isolated diabase outcrop, Knowsley East. The rock 
is bedded and cavernous, and some of the cavities have 
the shape of felspar crystals, others more elongated sug- 
gest actinolite. The bedding is only slightly defined in the 
section. Numerous altered crystals of pyroxene occur, and 
larger fragments of igneous rocks lie in a fine-textured ground- 
mass now silicified. The rock has all the appearance of a 
silicified submarine tuff. 

In the case of the Black Cherts the problem is more complicated, 
owing to the complete mineralogicai change which most of the 
"rocks have undergone. A rather special type of black chert 
occurs at the margin of the foliated diabase in Tranter’s paddock, 
Knowsley Emt. It is dense, dark in colour, and not well bedded, 
but less altered stages occur with it, and show a passage into 
diabase. 

The more normal well-bedded type of black cherts occurs,, 
among other places, at the N. end of Red Hill, near Gate 47, 
on the railway line south of the station, near and N. W. of Diorite 
Knob, near Lady’s Pass in Dargile, and at a hill just south-west 
of Gate 51 on the railway noirth of the railway station. 

The cherts near Gate 47 junction with the micro-granite, and 
with the alluvium, so that their relations with the diabase and 
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the Ordovicians cannot be made out in the field. IT nder the micro- 
scope (ISTo. 612) (PL XV., Fig. 2) the bedding planes, defined in the 
hand specimen by red band, are seen to consist of iron-stained frag- 
ments, some of '^hicli can be seen to be igneous. The bulk of 
the rock has been silicified, and in it occur minute rods which 
mar be yolcanic glass. Some colourless circular chalcedonic 
areas may be secondary segregation of silica, but their definite 
outlines suggest that they are probably organic. The rock ap- 
pears to have been originally a submarine bedded tufi, or a 
detrital rock formed from igneous material. The bedded 
cherts of Lady’s Pass are surrounded by members of the 
diabase series, some of which are foliated tuffs. The cherts are 
continuous in strike with the foliation of the tuffs, and the former 
presence of crystals in the rocks is indicated by the shapes of the 
hollows left after their remowal. Less silicified forms were seen, 
which approached in character a diabase tuff, and, no doubt, that 
was their original character. Their relations fco the Ordovician 
rocks, of course, cannot be made out in the field. 

The cherts of the hill south-west of Bailway Gate 51 occur 
between Ordovician shales to the W. and diabase to the east- 
wards ; but no section showing their relations is to be seen. 
In places they pass from black bedded and folded cherts into 
ironstones, and to the east in the shallow railway cutting they 
can be seen to pass into fragmental diabase. One of the less 
cherty types (No. 631) shows in section under a high power 
(l-9in,) a chalcedonic matrix, and scattered through it are 
aetinolite needles., small rounded shapes, possibly Radiolaria and 
larger irregular clear cellular masses having a different refractive 
index from the matrix, which are almost isotropic. They are 
probably fragments of cellular volcanic glass, and the rock is a 
fine basic volcanic ash in which the minutely fragmental 
groundmass has been silicified. 

The best field evidence showing the relations of the black 
cherts to the Ordovician series is to he seen near Diorite Knob, 
S. Heathcote, and at Bed Hill. In both localities dips and 
strikes of the black cherts agree almost precisely with those 
of the Ordovicians, and less cherty types occur between the 
two series. Furthermore, no sign of conglomerates containing 
chert fragments occur between the two. The presence of chert 
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fragments in tlie Silurian conglomerates constitutes the best 
eryidence that the cherts are pre-Silurian. The total absence of 
conglomerates at the junction of the cherts and Ordovician 
shales ’is strong negative e-videnoe that there is no strati- 
graphical break between them, that is, that the cherts are not 
pre-Ordovician. The field evidence strongly points' to the 
black cherts represeiiting highly silicified Ordovician tuffs or 
fine-grained bedded fragmental rocks made up' of diabasio 
material. The mineralogical and petrological similarity of the 
black cherts from near Gate 47, and from the Lady^s Pass, is 
so close that there can be little doubt that they also airei altered 
Ordovician rocks, although they do not come into- relation at 
the surface with normal Ordovician rocks. 

Specimens of banded black chert (Nobby's chert) obtained by 
me when visiting Newcastle, N.S.W., in company with Prof. 
David, are almost indistinguishable from some of the Heathcote 
cherts. It is interesting to find that Prof. David^ has obtained 
clear evidence in the field, and Mr. Card in microscopic sections, 
that this chert is a silicified bedded tuff. Its very close resem- 
blance to some of the Heathcote cherts suggests, therefore, a 
similarity of origin for the latter. 

brigin of the Silicification. — Dr. Howitt has claimed that 
the. silicification of the Ordovioiansi represents the direct effects 
0 ^ oontact mebamorphism due to the intrusion of the diabase 
into the Ordovician. Prof. Gregory, on the other hand, main- 
tains that the cherts represent the oldest rocks in the district, 
aad were formed in pre-Ordovioian times, and that the diabase 
Was subsequently intruded into them. According to him, then, 
the cherts are not in any "wmy genetically related to the diabase, 
but he does not discuss at all the question of how they were 
formed. 

Dr. Howitt has shown that in some places as you recede from 
diabase the silicification is less intense. The change is, 
however, not always so gradual. 

I mn unable to agree with Dr. Howitt that the silicification 
is due to contact metamorphism by the intrusion of diabase. 
The change does not consist in a production of new minerals by 

1 *‘TIie Gec^ogy of the Hunter River C!o«a Measures.” Memoirs of Geol. Surv. of 
K.S.W., Cedogy, No. 4, Fart I., p. 17. " 
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recrystallization of material already present in a rock, whick is 
tke normal effect produced in a sediment by an igneous intru- 
sion. The ordinary minerals produced by contact metamorphism 
are quite unrepresented. In place of this there has been a 
fundamental change in the chemical composition of the rock. 
The original diabasio constituents — ^lime, magnesia and iron — 
have been more or less completely removed, and replaced by 
chalcedonic silica. It seems to me quite improbable that a 
magma of the composition of diabase should be capable of sup- 
pling to an invaded rock silica in such large quantities. This 
view, moreover, can only be maintained on the hypothesis that 
the diabase is intrusive. I have stated above my reasons for 
regarding the bulk of the diabase as consisting of lavas and 
pyroclastic rocks, and the charts as being probably silicified 
bedded submarine diabase tuffs, or at any rate fragmental 
diabase rocks. On this view the diabase may be older than 
the cherts, but is more probably practically contemporaneous 
with them, and therefore cannot be regarded as the direct agent 
of chemical change. 

The explanation which I offer of the production of the cherts 
and eherty rocks is that they are the result of met asomatic, re- 
placement in certain parts of the Ordovicians by silica-bearing 
solutions traversing the rocks subsequent to the formation of the 
diabase and the Ordovicians in contact with it. This view 
receives confirmation from the fact that the diabase, like the 
Ordovicians, is locally silicified, and in places almost completely 
replaced by silica, as will be described below. This circumstance 
makes it improbable that the diabase, which is itself silicified, 
can be the direct cause of silicifieation of the eherty rocks. 

The limitation of the silicifieation to those rocks near the 
junction with the diabase is a noteworthy feature, and must, I 
think, be discussed in connection with the original composition 
of these rocks. These I have shown to be mainly composed of 
fragmental diabasio material near the diabase, and as you go 
westwards from the diabase junction you pa-ss into higher beds 
in the series, which gradually take on the characters of normal 
shales. I think, then, that solutions carrying silica traversed 
diabase and Ordovician alike, and that selective silicifieation 
took place; some of the diabases, and the Ordo-vicians which 
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were composed of diabase fragments, were of such composition 
and cbaracter that chemical interchange most readily took place, 
resulting in the formation of various kinds of silicious diabase, 
and of the different types of cherts associated with the sedi- 
ments. Even in these rocks of basic composition the replace- 
ment has taken place in varying amounts in different places, and 
this may possibly be due to differences in chemical composition 
or to physical differences in different parts of the series, such 
as original differences in texture or in the porosity of the rock 
through which the solutions passed. 

Evidence from Tatong and Lancefield Areas . — The selective 
character of the silioification is perhaps more strikingly illus- 
trated from other areas. Mr. Summers (op. cit.) has shown 
that near Tatong cherts are interbedded with normal sediments. 
A visit which I recently made to the Mt. William and Laiiceifield 
districts provides another illustration. In the quarry from 
which the typical Lower Ordovician Lancefield graptolites have 
been obtained, unaltered graptolite bearing shales are- clearly 
interbedded with siliciffed shales containing graptolitesi, and 
with dense cherts in which no organisms are visible. In both 
these cases it seems to me to be clear that the altei'ation of the 
rocks cannot be due to contact metamorphism by diabase in- 
trusions, for some of the shales are quite unaltered. The selec- 
tive silicifioation must, I think, be connected with original 
chemical and physical conditions in the beds themselves. 

The only evidence I have seen in the field of typical contact 
alteration of the Ordovician rocks near the diabase series is at 
Mt. William, a short distance from Mr. Donaldson's house, and 
I am indebted to that gentleman for showing me the principal 
rock outcrops. Near here, besides the Ordovician rocks there 
occur a dense diabase, a granite porphyry intrusive into the 
diabase, and an outcrop of a coarsergrained granitic rock which 
is an extension of the granitic rock of the Cobaw. Ranges. The 
granite-porphyry is intrusive into the diabase as the micro- 
granite of Heathoote is intrusive into the diabase there. I 
think it has probably orginated in the same way as a residual 
more acid part of the diabase magmsu It has caused little or 
no visible alteration in the diabase, and is probably of com- 
paratively superficial origin. The coarse-grained granitic rock. 
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on the other hand, is typically plutonic in aspect, being coarsely 
crystalline and porphyritio. It is connected with the Cbbaw 
massif which has metamorphosed the Ordovicians in contact 
with it. The Ordovician shales near here are in places altered 
to Chiastolite slate, and there can be little doubt but that the 
coarse-grained granitic rock is responsible for the alteration, and 
not the diabase or the later granitenporphyry. 


B. Abnormal Fdainres of the Diabase Series, 

(a) Silicification . — The diabase of Tranter s paddock, Knows- 
ley East, is in places changed to a dark, dense silicious rock, 
somewhat resembling the black cherts, but showing no bedding 
planes. 

South of the Gully at the south end of Red Hill there is a 
southerly continuation of the foliated diabases, which here have 
undergone remarkable chemicaiL replacement. The rock presents 
various stages in silicification, and in places solutions have 
removed practically all the diabasic material, and there now re- 
mains a very cavernous rock, consisting mainly of well-shaped 
small quartz crystals. 

Production of the JasjJtroids , — The most interesting and 
remarkable of the metasomatic changes is that to which the 
formation of the red jasperokls is due. No discussion as to 
the origin of . these jasperoids has yet appeared. Dr. Howitt 
and Professor Gregoiy and Mr. Lidgey refer to them as meta- 
morphic, and in a recent note (op. cit.) Mr. Dunn has described 
their northward extension near Tooieen, where, he says, ''they 
are associated vdth an ancient igneous rock.^’ 

Jaspers apj>ear always to be formed by metaisomatic replace- 
ment of certain rocks by silica., with the separation of some 
oxide of iron. Red jaspers are associated with the ironstone of 
Nowa Nowa, at the head of Lake Tyers, hut in this case they 
can be clearly seen to arise from the alteration of ancient, highly 
folded sandstones. The jasperoids of Heathcote, however, are 
derived from the diabase. The clearest evidence of their mode 
of origin can be seen in a limited exposure of massive diabase, 
about 40 yards west of the Murray -road, and about 300 yards 
south of the selwynite outcrop. Here, within a few feet, all 
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stages can be traced between a compact diaibase through stages 
mqre and more silicious to a bright red jasperoid. The jasperoid 
here is of quite limited occurrence, and passes outwards in ail 
directions into the dark, dense diabase. Silica-bearing solutions 
appear to have traversed the rock along some joint or fracture 
plane, and have altered the rock for a foot or two from 
a central point. The jasperoid is itself traversed by later 
formed white quartz veins. 

* Under the microscope (No. 549) (PL XV., Pig. 3) the original 
structure and minerals of the diabase have been completely lost. 
The rock now consists of a chalcedonic replacement, stained red by 
hematite, probably derived from iron containing minerals in 
the original diabase. The deposition of the iron-oxides has 
been irregular, darker and opaque areas passing across the 
section in bands. The chalcedony has crystallised from centres 
in radiating groups of crystals. Their boundaries are defined 
in the rook section by colourless lines of secondary silica. In 
polarised light these radiating aggregates show irregular black 
crosses. 

In allotments 3q and 3m, Knowsley East, a thin strip of 
metamorphio is shown on the map, while the diabase is not 
represented. I bave shown above that foliated diabase actually 
occurs, and some at least of the outcrop of Metamorphic '' is 
in reality jasperised diabase. 

In the Heathcote district it is safe to regard the jasperoid, 
wherever found, as being one of the forms of silicified diabase. 

Oalmreo-siliceous Eocks. — A, strip of veoy altered rocks occurs 
in South Heathcote, extending to the N. W. from just north of the 
South Heathoote Hotel, crossing the main road, and terminating 
against the micro-granite near the railway cutting at the back 
of the Ben Nevis Hotel. Its character varies from place to 
place. At one spot it is almost a carbonate rock, in another 
almost a chert, and greenish patche®, sporadically developed, 
resemble selwynite in colour, being probably due to the separation 
of oxide of chromium. It was originally a diabase rock. A 
section taken from an outcrop 200 yards N.W. of the S. Heath- 
oote Hotel will se^e to illustrate some of the characters of the 
rook. Under the microscope (No. 592) (PL XV., Fig. 4) one can 
trace two stag^ in the alteration of the original rock. It was first 
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conrerted into a ferruginous carbonate rock by decomposition of 
the original silicate by carbonated water. Crystallization of the 
carbonates proceeded from isolated centres, and eventually 
became cosofluent. Later silica-bearing solutions have replaced a 
good deal of the carbonates by chalcedonic silica, but the 
original boundaries of the carbonate areas are still traceable in 
the cherty areas by fine dusty inclusions. 

The exact nature of the carbonates cannot be determined 
under the microscope, but they probably consist- of a mixture 
of lime, magnesia and ferrous carbonates, the latter by subse- 
quent partial oxidation have imparted a red-brown colour to 
the mass. 

On the W. bank of the Mclvor Creek, about 200 yards N.W. 
of this point, there is an exposure of the bedded chert series. 
The relations of this to the calcareo-siliceous diabase rock can- 
not be clearly made out. 

(fi). Corundum in the Biahase . — Close to the jasperoid, 300 
yards south of the selwynite outcrop, is a small gully, and in it 
I fimnd a mass of a heavy, purple and green coloured rock, 
which was found to consist of a mixture of corundum and a 
green micaceous mineral. The specimen was not in situ, but 
could not have rolled far, as the gully terminated about 100 
yards north of where it was found. 

On examining the workings at the selwynite outcrop, Mr. 
Summers found a second lump of the same rock associated with 
the selwynite. A section from the first specimen (No. 550) 
(PI. XVI., Fig. 1) shows prismatic, pink, highly refractory needles 
and irregular masses of corundum. They are noticeably pleochroic, 
and have polarization colours about the same as those of quartz. 
Stouter prisms, probably of a pale orthochrombio pyroxene, 
showing good prismatic cleavage, generally straight extinction 
and bright polarization colours of the second order, also occur. 
The baokgroimd is composed of a very pale green to colourless 
micaceous mineral, probably ehromiferous. Red brown to 
opaque grains of chromite are also sparsely scattered through the 
rook slice. 

On examining sections out from the siliceous diabaise wMch 
passes into jasperoid at the outcrop, 300 yards soulli of the 
selwynite, evidence was obtained that the corundum, occurred in 
situ in the diabase. Under the microscope (No. 551) (PL XVI., 

23 



338 


Ernest W, Skeats : 


Fig. 2) it is seen that the original texture of the diabase is almost 
completeily lost O'wing to secondary silioification. In one place, 
howefver, an original vesicular structure is still visible. The 
secondary -silica occurs both as allotriomorphic quartz crystals, 
but madnly in the form of radial chalcedonic aggregates. In 
ordinary light dots -of opaque iron oxide separate the radiating 
fibres, and in polarised light the fibres give a black cross. 
Soattei^ed through the rock are long prisms with hexagonal cross 
sections, which have precisely the habit of the corundum 
previously described. The corundum has, however, been almost 
entirely replaced by seoondairy minerals, including opaque oxide 
of iron, chalcedony, chlorite and carbonates. This is only the 
second record of corundum in Victoria, apart from its occurrence 
in the deep leads and alluvial deposits. The first occurrence 
was noted last year in association with the serpentine of the 
Mt. Wellington district, in Gippsland. This occurrence has been 
described by Mr. Dunn^ and by Mr. Thiele.2 The corundum 
occurs as blocks on the surface of the serpentine, and may he 
^*in situ,” hut, this cannot be proved. 

This occuireoicie of corundum at Heathoote appears to be the 
first in Victoria in which it has been traced to its parent rock. 
Its ciystallization evidently took place from, a part of the diabaise 
magma, not only locally rich in alumina., but also in chromium, 
and it may represent a local segregation from the normal diabase, 
(c) The Selwynite and its Origin . — This substance, described 
as a mineral, w»as first referred to in the Exhibition Essay for 
1867. It was more fully dealt with by Ulrich. ^ Four quanti- 
tative analyses were made by Cosmo Newbery, and one is here 
recorded. 


SiO, - 

- 47.15 

A1,0,- 

- 36.23 

CrA- 

7.61 

- 

4.56 

Fa,0- 

- 

HaO - 

6.23 


Total - .98.78 


1 * Mining Standard,*' Oct. leth, 1907. 
a Froa Eogp’. Soc. Victoria (tins volume), 
a ClontxilHitlonB to the inneralqgy of Victoria, 1870, ^>25. 
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‘Traversing tlie green * “ selwjnaite are veins of an almost 
colourless mioajoeous mineral, described by Ulrich as “ talcosite.” 
An analysis by Newbery gave the following results : — 


SiO, - 

- 49.01 

A] A - 

- 45.1 

CrA- 

- - - tr 

FeO - 

tr 

MgO - 

tr 

H,0 - 

4.98 


Total - 99.09 


It has been recognised for many years that the substance, 
‘‘selwynibe,” is not a true mineral species, but a mixture, and is, in 
fact, a rock. Microscopic examination of a thin section of the sub- 
stance (No. 566) (Plate XVI., Fig. 3) confirms this view, and shows 
that at least four minerals are piesent. The groundinass forming 
the bulk of the rock is a mineral which is probably chrome- 
bearing, and imparts the green colour to the rock in the hand- 
specimen. It occurs as a granular or scaly meshwork of micro- 
scopic colourless crystals, polarizing in neutral tints as an 
aggregate. Scattered through this background are a few opaque 
grains, probably chromite, and many larger granular crystals of 
a mineral showing rather high refraction, purplish-brown colour 
and ' polarization colours of the second order similar to augite. 
The mineral is slightly pleoohroic, and may be an altered orthor- 
hombic pyroxene. The remaining mineral, the so-called “tal- 
cosite,’' occurs in a vein through the rook, and consists of 
radiating and parallel prismatic crystals of a colourless to 
palegreen micaceous mineral showing high polarization colours. 

Corundum, while not identified with certainty in section, 
occurs with the selwynite in the outcrop by the Murray road, as 
mentioned above. 

The selwynite outcrop, while near the junction of diabase 
and Silurian on the surface, is certainly within the diabase 
boundary, and there can be little doubt but that it represents 
one type of alteration of a diabase rock formed from a magnJa 
locally rich in chicmium and aluminium oxides. Solutions 
passing through this rock have leached from it most of the lime 
and magneria, and have introduced water, leaving a rock con- 
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sisting cheixdoally of silicate of alumina, wa.ter and oxides of 
chromium and aluminium. 


10. — The Age of the Bocks of Heathcote. 

(а) Fossils of the Binesus Beds . — The evidence for the age of 
these rocks rests on a feiw fragments of trilobite, some badly 
preserved brachiopod fragments, and some obscure markings, 
thought at first to be graptolites of the Bryoorapfus type, but 
later regaided as probably algal in chairacter. These latter and 
the brachiopods afford little help in determining the age of the 
rocks. The trilobiteis, according to Mr. Etheridge, junr. (op. oit.), 
have Cambrian affinities. Professor Gregory, with more material 
to work on, regards the fragments as contaiining two genera, 
both new, and on the whole probably of, Lower Ordovician age. 
In rock sections of some of the Dimsvs beds I have noticed 
some minuite circular ohaloedonic areas, some apparently tubular, 
which may be cross sections of sponge spicules, but no definite 
structure can be made out. Other areas suggest the- possibility 
that Badiolaria may be present. 

From a locality near the junction of Dinesus beds and the 
normal Ordovician I found on splitting open some shales several 
casta of large spicules intersecting at right angles, characteristic 
of Protospon^^ia a form which in Britain I believe is only found 
in Cambrian rocks. In view of the occurrence of Bryograptus in 
Yietoria associated with Lower Ordovician forms, not much 
weight can, I think, attach to the occurrence of these sponge 
spicules in the Dinesm Their presence probably would not 

necessitate placing the rocks with the Cambrian serie® if the 
evidence of the trilobites points to the Lower Ordovician age of 
the rocks. 

(б) Fossils of the Ordovician Eochs . — I have above stated my 
reasons for dissenting from; the separation of the beds containing 
the Dinesus fauna from rhe beds which succeed them, and which 
have' been, o-n lithological grounds, regarded as Ordovician. 
Sections were made from a rock (Flo. 6S4) (PI. X YI., Pig. 4) occurring 
in the Ordovicians 20 feet west of the outcrop of the breceiated 
conglomerate c^n the road running W. from, the Murray ro^ 
towards the diabase of Tranter's paddock. Und^ the micro- 
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scope the rock is seen to be more or less chertified, and to eon- 
tain numerous longitudinal and transverse sections of a tubular 
organism, some of which are branched. The cross-sections are 
circular, and show a central cavity now filled with chalcedony. 
I am unaMe to determine the nature of these organisms. Small 
circular bodies in the rock are suggest,ive of the former presence 
of Radiolaria. 

Anothel* section cut from the same rock shows some triradiate 
spicules, and other four rayed spicules intersecting at right 
angles, which are referable to Protosponj^ia, This is the first 
record of fossils from the normal Ordovician rocks near Heath- 
oote, but thedr evidence does not help much in fibcing the age 
of the series. Small circular areas similar to those described 
above are seen in sections of some of the cherty shales of the 
Dines us rocks, and are also recognisable sometimes in an iron- 
stained condition in some of the black oh^s, as for instance 
those near G-ate 47, south of the Heathcote Railway Station. 
It is .possible that they may be inorganic segregations of 
chalcedony, but their defined boundaries and occasionally the 
suggestion of an inner wall suggest an organic origin, and I have 
doubtfully compared them to Radiolaria, whose structure has 
been destroyed by secondary silicificartion. It will be seen that 
the palaeontological evidence from these rocks is still incon- 
clusive, and it seems to me to be safer to continue to regard 
thenj as of Lower Ordovician age until better evidence is forth- 
coming. 

{e) The Age of the Bloch Cherts , — have shown above that 
these rocks were composed mainly of diabase fragments, and 
that their peculiar composition led to their almost complete 
silicifioation. Their general agreement in dip- and strike with 
the Ordovicians, and the complete absence of conglomerates 
containing chert fragments between them and the Ordovicians, 
points to their being the lowt^t part of the bedded Ordovician 
exposed to view. At Lancefield, where cherts occur not only 
between the diabase and the fossiliferous Ordoviciaaa, but also 
intecbedded with graptolite-bearing shales, their Lower Ordo- 
vician age is clearly demonstrated. 

(dy The Age of the Diahase and other Igneous — 

The field and microsoopio evidence is not so complete as to* fix 
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with certainty the age of the igneous rocks and their relations 
to the bedded series. The sharp break between the foliated 
diabase at the south end of Bed Hill and the diabasic fragmental 
rocks which pass upward into normal Ordovician shales, may be 
inteorpreted as an unoonformable junctio-n of an older series, the 
diabase, with a younger one largely composed of detritus from 
it. Even granting the unconformity, the relations might be 
explained if Lower Ordovician submarine volcanic ttlffs were 
piled up so that at this place they became sub-aerial and with 
further, eruptions part of the material was deposited on land and 
part falling into the sea near the shore line, became more 
bedded. Subsequent lateral pressure would imp-art foliation to 
the suhaerial series and tilt the submarine series at a high 
angle. The strike of the fo-liatio-n of the diabase differs from 
that of the bedded series, but both dip 'at almost the same 
angle, 70 deg.-80 deg. 

An alternative, and, I think, on the whole a more probable 
explanation, is that the junction between the two rocks at this 
place is a fault junction. The line of junction runs northerly 
fro-m here 4n almost a straight line, and it seems probable that 
the beds to the west have been let do-wn., and discontinuity 
produced in what was formerly a continuous series. 

Evidence from the northern part of the district rather supports 
this hypothesis, for the Dinesus Beds and also the black cherts 
(making allowances for subsequent alteration) have a strong 
resemblance to submarine bedded tuffs passing upwards on the 
cessation of volcanic activity into more normal sediments. The 
bosses of diabase, diorite, felsjHii'-porphyrite and micro-granite 
are somewhat later intrusions from the diabase magma, 
and in most ca^es are intrusive into the diabase series. Some 
part of the acid rocks, however, come into relation with the 
cherts and eherty Ordovicians, and, as far as can be observed, 
have not effected any marked alteration of the sediments. In 
view of their probable comparatively superficial origin and low 
tempeatiatuTe of consolidation, tMs is not surprising. 

Whale much of the diabase was of the character of a tuff, 
undoubted rn^sive lavas and intrusions occur, and if the diabase 
were pre-Ordovieian one would expect in places where the Ordo- 
vician shore line came into relation with -massive diabases that 
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coarse conglomerates containing diabase fragments would occur. 
!None such have, however, been found. 

The irregularities in the surface boundaries between Ordo- 
vician and diabase, and the more or less inconstant development 
of black cherts along the junction, as shown on the map, are 
features some of which are, I think, due to a misinterpretation of 
the field evidence. Some, however, are real, and I think they 
can be explained on the view that submarine vuicanicity started 
in Lower Ordoviciaai times, that a mixed series, consisting 
largely of unbedded and bedded tuffs and lavas, with relatively 
minor intrusions, was developed, and passed gradually upwards 
into more normal sediments. There would be developed irre- 
gularities in thickness in the diabase series, and on subsequent 
folding and denudation the present more or less embayed 
junction between Ordovician and diabase would be produced. ’ 

The evidence as yet available of the relations of diabase and 
Ordovician is not, I think, so clear as to enable a positive state- 
ment of the Ordovician or pre-Ordovioian age of the diabase 
to be made, but for the reasons given above I am at present 
inclined to group it with the Lower Ordovician “sediments 
rather than as forming a distinctly pre-Ordovioian s^es. 

(e) Physical Geography of the Lower Ordovician Period , — 
Professor Gregory has given an interesting sketch of the prob- 
able relations of land to sea in Lower Ordovician times, based 
on his view of the pre-Ordovician age of the cherts and diabases. 
He correlates with' the Heathcote rocks outcrops at Lancefield, 
Dookie, near Geelong, etc., and maintains that a barrier of pre- 
Ordovician land stretched across what is now Victoria, eastwards 
from a more of less N. and S. line from near Geelong through 
Heathcote to Dookie. These places, according to Professor 
Gregory, lie along the eastern margin of the Lower Ordovician 
sea, and define the easterly boundaries of the Lower Ordovician 
beds. 

Holding as I do a different view of the origin and age of the 
cherts and the diabases, I am unable to agree with Professor 
Gregory in this sketch of the Lower Ordovician boundaries. In 
my opinion there are no good grounds for regarding the present 
eastern boimdaries of the Lower Ordovician series as marking 
their most e-s&t&rlj development in Victoria. I regard the cherts 
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which lie on the eastern flanks of the diahase- and granitic rocks 
of Heathcote as altered Ordovician rocks,, and think that they 
probably continue for some distance unknown undeiueaith the 
Silurian sediments. , • , 

South of Lanoefield, and again north of Keilor, the igneous 
rocks are- not represented at the surface, and the Ordovician 
and Silurian, series, come into direct relation with, each other. 
Although no precise contact of the two series has been observed, 
it is probable that the Ordovicians pass underneath the Silurians, 
and that the latter are laid down unconformably upon them.. 
I think the lineal development of the diabases at the surface may 
be due to their being bro-ught up in or near the axis of a big 
fold of the Ordovician series, , amd if , so, the Ordovicians may 
continue eastwiirds for some distance beneath the Silurian rocks. 
Of course a pre-Ordovician series must have- provided the bulk 
of the detrital material . from which the Ordovician sediments 
have been formed, and such a series may be .represented imder- 
neat-h the Silurian series, but . of its position we have, I think, 
no positive evidence. No Middle or Upper Ordovician rocks are 
known near the Heathcote district.. It would appear tha.t move- 
ments of elevation took place, and probably during the Middle 
and Upper Ordovician periods- this was. a land area. The ex- 
posure of the harder igneous rocks at the surface would lead to 
their forming a ridge which, where, developed, probably defined 
the western shore line of the. Silurian, sea,, along which coarse 
conglomerates containing cherts and diabase fragments were 
hfeid down. 

if) Correlation of the Smtlwote Bochs with Other Arem,^ 
Frolessor Orrery and Mr. Dunn have correlated with the rocks of 
Heathcote somewhat similar diabasic and jcherty, rocks from a num- 
ber,^ Othm* localities. References to these papers is; given at the 
coinmeneemenfe of this paper. In mosit of the cfas^s cited the 
rocks in question are either surrounded by rocks of much newer 
age orvbj rocks whose .age is . unknown., t In , such cases the 
lithological r]esembla.nce of basic rocks, and sometimes cherts, to 
Heathcote series is considerable,, -and jquite possibly may 
imply, a similarity 4 b age, but I. think such a. correlation, in the 
ahseroe of stratigraphical relationa, should be .cautiously applied, 
espedaily im.riew. of the- recent -work of Mr. Thiele,-, in, which 
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lie has siho-wn that cherts and jaspers associated with the serpen- 
tine area of Mt. Wellington, Gippsland, contain Upper Ordo- 
vician graptolites. 

Mr. Summers^ has also shown at Tatong that a series of cherts 
is inter bedded with unaltered slates whose age is not definitely 
fixed, but is probably Ordovician. 


11, — CojrcLtJsioN. 

With regard to the conclusions at which I have arrived in this 
paper, I find myself only in partial ajgreement with previous 
workers^ ‘ , 

< I am in a^eement with Mr. Dunn in regarding the diabases 
as mainly effusive. With Professor Gregory I agree that the 
diabase is pre-Silurian, and with Dr. Howitt that the Ordo- 
vicians are altered along the contact with the diabase, and that 
the black cherts are altered Ordovician rocks. On the other 
hand, I disagree with Dr, Howitt, who regarded the diabase as a 
rook intrusive in Devonian times. I regard it as mainly effusive 
in origin and probably of Lower Ordovician age. With Professor 
Gregory I am unable to agree in the interpretation of some of the 
field evidence, and I differ from Kim in regarding the cherts as 
altered Ordovicians and the diabase as being probably Lower 
Ordovician in age, and in his interpretation of the relations of 
land and sea in Lower Ordovician times. 

The new evidence which is brought forward in this paper is 
as follows : — ' ... 

1. Some alteration in 'the geologicar boundaries and con- 
siderable alterations in interpretation of field evidence. . 

2. The finding of Proiospongia and of other minute organ- 

isms in the Ordovician rocks, and the possible oecurrence of 
Radiolaria. , ^ 

3. The evidence for regarding much of the diabase as con- 
sisting of foliated diabase tuffs. 

4. The explanation of the -original composition and mode of 
silioification of the cherts. 

3. The diabasic. character , of some of the Ordovician rocj^. 

fi.. The origin of the jasperpids. ... 
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7. The mode of origin of the micro-granite and its relation 
to the diabase. 

8. The finding of corundum in the diabase and in the 
sel^^vynite. 

9. The possible mode of origin of the selwynite. 

10. The evidence for the Lower Ordovician age of the cherts 
and of the diabase series. 


DESCRIPTIONS OF PLATES XIV~XVIIL 

The numbers of the rock sections have reference to the collections 
at the University of Melbourne. All the rock sections were 
photographed by Mr. H. J. Grayson, and were taken in ordinary 
light 

Plate XIV. 

1. Rock section 618 x 11 diameters. 

“ Brecciated conglomerate,” exposure in road running west 
between allotments 3m and 3j, Knowsley East Possibly a 
coarse grained tuff. It consists of fragments of two types of 
diabasic rock more or less altered to chert by secondary siliciti- 
cation. 

2, Rock Section 545 x 11 diameters. 

Agglomerate of Photograph Knob, S. Heathcote. Larger and 
smaller angular diabasic fmgments are set in a fine grained 
indurated ground-mass. 

3. Rock Section 576 x 11 diameters 

Boulder in foliated diabase of Red Hill, Heathcote. An 
agglomerate consisting of large and small angular fragments of 
diabase in a fine ground-mass. 

4, Rock Section 583 x 11 diameters. 

Dhdbase tuff, allotment 3q, Knowsley Bast. The rock is 
distinetlj fragmental and contains secondary quartz and secondary 
felspars partWly or wholly replacing disbase material. 

Plate XV. 

L Rock Section 584 x H diameters. 

Bedded diabase tuff(?) Trant^h Paddock, M. of W. Knowsley 
East. A silicifi.6d cavernous rock, cavities originally occupied by 
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felspars and actinolite (?) Irregular altered augite crystals lie in a 
fine-textured silicified ground-mass. 

2. Rock Section 612 x 11 diameters. 

Bedded chert, section on railway, 30 yds. S. of Gate 47, Heath- 
cote Some of the dark patches are of igneous material. The 
circular colourless areas with inner ^mlls (?) are probably organic. 
The rock has been intensely silicified. 

3. Rock Section 549 x 11 diameters. 

Jasperoid alteration of diabase, 300 yds. S. of selwynite out- 
crop and W. of Murray Road, Heathcote. The igneous texture 
of the rock has been completely lost by secondary silicification. 
Radial chalcedonic aggregates form the bulk of the rock and arre 
traversed by later quartz veins. 

4. Rock Section 592 x 11 diameters. 

Oalcareo-siliceous alteration of diabase or diabase tuff, 200 yds. 
N.W. of S. Heathcote Hotel, and E. of Murray Road. Calcareous 
areas represent the earlier alteration of the rock. Later silicifi- 
cation has obliterated much calcareous material, the boundaries 
of areas formerly calcareous being defined by dark lines in the 
present chalcedonic ground-mass. 


Plate XVI. 

1. Rock Section 550 x 11 diameters. 

Boulder of corundum and green micaceous mineral from Gully 
just E. of jasperoid and 300 yds. S. of selwynite outcrop, Heath- 
cote. Corundum occurs in elongated prisms and also in irregular 
masses at the right-hand side of the photograph. Orthorhombic 
pyroxene (?) occurs in broad prisms on the left-hand side, and the 
light background consists of a pale green micaceous mineral. 

2. Rock Section 55 1 x 18 diameters. 

Silicified diabase with corundum, a few feet from jasperoid’ and 
300 yds. S. of Selwynite outcrop, Heathcote. The long prisms 
formerly corundum, are now replaced by secondary minerals^ The 
igneous texture of the rock is partially obscured by radial 
crystallization of chalcedonic silica. 

3. Rock Section 566 x 11 diameters. 

Selwynite from outcrop junction of Murray Road a^xd rc^ 
running N.W. towards Derrinai ; about 2^ miles H. of H^thecie 
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township. The vein crossing the photograph consists of a light 
green micaceous mineral polarizing brightly. The p^le background 
of the rock is a low polarizing aggregate of a micaceous or scaly 
mineral which is green in hand specimen. Grains of opaque 
chromite occur and many granular brownish crystals of altered 
orthorhombic pyroxene ( 1 ) 

4. Rock Section 634 x 11 diameters. 

Rossiliferous Ordovician shale 20' W.. of “ brecciated, conglom- 
erate ” in road, between allotments 3m and 3j, Knowsley East. 
The rock is crowded with spctions of sponge-spicules. Circular 
chalcedonic a.reas .may represent altered sections of Radiolaria. 


Platb XVII. 

Fig. 1. Section through Photograph Knob, Heathcote. 
Fig, 2. Section at Red Hill, Heathcote. 


Plate XVIII. 


Geological Sketch Map of the Heathcote District.' 
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AR'r XL — Variations in the Anatomy of Hyla aiirea- 
By GEORGINA SWEET, D'.Sc.v, 

Melbourne ijniYersity. 

(With Plates XiX., XX.). , . 

[Pwead 9tli 1908.]. 

A number of variations in the morpholagy of this form have 
been already described ('see Bibliography), but one occasion- 
ally comes across others, during the dissection of the numbers 
which pass through the hands of Junior Students in Biological 
Laboratories. It is desirable that a record shoiild be made of 
these. Accordingly there are gathered together' here the more 
important of those noticed ' during the last few years in the 
Biological Laboratory of the University of Melbourne. I wish 
to thank Professor Baldwin Spencer, Dr. T. S. Hall and others 
for directing my attention to variations which might not other- 
wise have come under my notice. 

I.— Blood Vessels. 

( i ), — Arteries, 

There have recently come under my notice three individuals 
of this species, two of which (A and B) have 4 aortic arches 
on either side instead of 3, as in a normal specimen, the third 
(C) having 4 arches on the one side, but only 3 on the other. 
One of these was found some years ago, one in 1907, one in 
1908. In each (see Text figures 1-3) the additional arch lies 

BiJecimen A of Byla aurea, 
having four arteiial arches in 
the juhilt. 

1. Carotid arch. 

2. Systemic arch. 

8. Yestigial arch, 

4.’ Pulnio-cutane^oiis arch. 
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Specimen B of Hyla aurea, 
having four arterial arches in 
the adult. 

(Reference letters as in Text- 
figure 1). 


Specimen C of JBfyla aurea, 
having four arterial arches in 
the adult. 

(Reference letters as in Text- 
figure 1). 

/”/G 3 

between the systemic and pulmo-cutaneous arches, and arises 
from the pulmo-cntaneous arch, close to its origin from the 
right or left half of the truncus arteriosus. It then runs out- 
wards betweien the musoles, M. petrohyoideus 11. and III., and 
on one side (R) of individual A, it coils about considerably 
dorsal to M. petrohyoideus III. and ventral tO' the syatemac 
arch, which crosses the path of this vessel on its. way round the 
oesophagus. In both A and B, and on each side, the eoctra arch 
opens into the cutaneous artery soon after the latter leaves, the 
pulmo-cutaneous arch. In individual A (Text figure 1) the extra 
arch divides into two vessels, one coiling round to meet, the 
cutaneous artery, the other running forwards and outwards to 
the skin. In the other individual B (Text figure 2) the extra 
arch does not coil, but runs almost straight into the cutaneous 
arte^ry, giving off just before this union, a small vessel which 
runs inwards to the muscles of the laryngeal wall. I was 
unable to determine whether the systemic also gave off a 
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vessel to the laiynx, as it had been cut previously to coming 
into my possession. There was in this animal nO' vessel to be 
found corresponding to that going to the skin from the extra 
arch in the other individual. In C (Text figure 3) the extra arch 
on the R. side does not O'pen into the cutaneous airtery at all, 
but gives off a large andl long branch, aocomp-anying it to its 
destination. The rest of this arch curls inwards to- open into 
the systemic arch after giving off branches to the surrounding 
muscles. 

It is quite evident that this extra arch corresponds to the 
3rd branchial arch of the embryo which normally disappears in 
the frog, Wt has in these casee been retained. 

In a fourth individual (Text figure 4) there were only the 



Individual of Myla aurea, showing abnormal Carotid and Systemic 
arches. 

1. Carotid arch. 

2. Systemic arch. 

4. Pnlmo-cntaneous arch. 

0 . Occipital artery, 
s. Subclavian artery, 
e. Oesophageal arteries, 
d.a. Dorsal aorta. 
c.-m. Coeliaco-mesenteric artery. 



352 Georgina Sweet : 

usual 3 arches, o£ wliich only the L. carotid and R. and L. 
pulmo-cutaneous arches are normal. The ri^^ht carotid arch, 
after giving off the lingual artery, continues round as an 
abnormally large vessel to empty into the right systemic arch 
just where the latter give® off the occipital and subclavian 
arteries, and two branches to the roof and sides of the oeso- 
phagus. There is no branch corresponding in destination to 
the ordinary carotid artery on this R. side. On the left side 
the carotid arch is normal, but the left systemic arch ends 
abruptly just after giving off the occipital and subclavian arteries. 

Thus we have here on the right side a disappearance of the 
part of the right half of the dorsal aorta anterior to the 1st 
branchial arch of the tadpole; while the oonnieotion between 
this arch and the 2nd aixh, which usually persists, as a solid^ 
connective-tissue thread, the due tjus Botalli,is here still widely open. 

On the left aide, the part of the left half of the dorsal aorta 
posterior to the brigin of the subclavian- artery has disappeared. 
It is difficult to understand how the. brain gets its normal 
supply of blood, since the right carotid artery is absent, and 
no other vessel appe'ars to take its place., and the left carotid 
artery is only normal in size and distribution. The arteries in 
general appear less subject to variation than do the veins. It 
may be noticed that occasionally the oeso-pha-geal arteries 
leave the systemic arch behind instead of in front of the 
subclavian arteries. 

(ii), — Veins, 

These show a curious tendency to split into 2 branches, 

reuniting a little distance on, thus forming a. loop (see Teat 

figure 5) generally not surrounding any special structure. Tfiis 

Abnormalities in veijjis belonging to the 
precaval system of Byla aurea. 

A.V.C. Anterior Vena Cava. 

4 VC External Jugular Vein. 

. , I.J. Internal Jugular Vein. 

I. Innominate Vein. 

Subscapular Vein. 

Subclavian Vein. 
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looping of tbe veins, especially seen in the mandibular, external 
jugular, and femoral veins, has been much more conspicuous in 
the frogs this year (1908) than previously. The chief variations 
foimd are as follow: — 

Anterior Vena Cava , — There is usually not only one lingual 
vein, but a number of smaller ones coming from the floor of the 
mouth and entering the mandibular vein, chiefly in front of the 
entrance of the main lingual vessel. Barely, the lingual itself 
arises by several large branches which unite close to the external 
jugular vein. The mandibular vein receives generally a large 
branch frcm the skin just as it turns inwards at the angle of the 
jaw. Occasionally a connection was found between the. two 
external jugular veins across the ventral surface of the body. 

The second main vein of this system, the so-called innominate 
of the Amphibia, and its branches, are the most variable in the 
body. The innominate vein may be comparatively long, i.e., 
up to 5-6 mm. At 'other times, it is entirely absent, its two 
component bi^anches entering the anterior vena cava, side by 
side (see Text figure 5). Barely, the internal jugular, subs- 
capular, and main subclavian veins all enter a short, wide 
vessel, which joins the external jugular vein to form the 
anterior vena cava (see Text figure 6). As an exaggeration along 

Abnormal precaval venous system of Hyla aurea, 
(Reference letters as in Text-figure 5). 

Fig 6 

this same line of variation, the whole innominate vein, with a 
length of 1 mm., has been seen to empty into the subclavian 
vein, at about one-hali of the length of the latter (see Text 
figure 7). A further development of the condition in which 


Abnormal precaval venous system of Hyla aurea: 
(Reference letters as in Text-figure 5). 
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tKere is simply no innominate vein, is seen in a case (see Text 
%ure 8) in which the subsoap-ular vein entered the mandibular 



Abnormal preeaval venous system of Hijla 
aurea. 

(Reference letters as in ^’ext-figure o). 
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jui’t before the latter was joined by the lingual ■ vein — the 
internal jugular uniting with the external jugular and sub- 
clavian to form the anterior vena cava. On the other hand, 
it is a comparatively common ocourrenoe tO' find the subscapular 
vein entering at any point of the subclavian vein. 

The internal jugular vein itself occasionally shows ai curious 
branching (see Text figure 5). In addition to its usual branches 
in the head, it sometimes receives two very large dorsal or 
vertebral veins, and in addition, in two examples, these- were 
joined by a very large vessel coming from the roof of the 
oesophagus. In one case, this originated in a large plexus. 
Tins take-s place on each side of the body, this oesophageal vein 
running ventral to the brachial nerve and subclavian artery, 
and dorsal to the -subscapular and subclavian veins. 

"With the exception of the variations mentioned above, the 
subclavian veins do not show any marked abnormalities. Tn. 
one instance, however, a vein arising from the oesophageal 
wall, entered the subclavian vein, instead of going further for- 
ward to the internal jugular vein, as described above. It is 
also quite a common occurrence to find one, or often tw^o 
vessels from the coracoid region entering the subclavian vein at 
varying distance® along its length. 

The Posterior Vena Cava appears free from variations. 

The Portal Systems are also fairly constant in their arrange- 
ment. A few abnormalities, however, may occaeionally be 
found, e.g., an ecstra renal portal vein on one or both sides, a 
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looping of the femoral vein just before its division into renal 
portal and pelvic veins, or a plexus with large or small vessels 
at the same part. In two specimens I came across a curious 
condition of the anterior abdominal vein, which, though Ml of 
blood posteriorly, stopped short, in one case, half way along its 
length, in the otheir somewhat further forward. In neither 
individual therefore, was the blood able to pass forwards to the 
liver in the usual direct manner from this vessel, nor was 
I able to find any abnormal communication with other vessels. 

II. -Spinal Nerves. 

Since the publication of my piwious paper on the Yariations 
of the Spinal Nerves of this form, some few additional points 
have come to light., although in the main there is nothing fresh. 

I am adhering to- the numeration of the neawes in this pre- 
vious paper for the sake of easier compaidson therewith. 

II. — The Hypoglossal . — The muscular branches of this nerve 
vary considerably in their point of origin. Sometimes they 
arise much closer to the verte'hral column than at others, and 
then often by a single large branch which can he easily seen 
’without dissection. This, later, breaks up into the branches 
supplying the several muscles. This has been much more 
conspicuous this year than usual. The hypoglossal is' usually a 
moderately thin nerve, but in one instance noted it was as 
large as the brachial nerve, which, however, was much smaller 
than usual. Here, also, a large additional corasoo-clavicular 
nerve was given off from the hypoglossal. 

This year there has been a marked tendency- to a duplicating 
or splitting of the spinal nerves either as, or before they leave 
the spinal canal. This is true in a few cases of the hypoglossal, 
the two parts running side by side and each branching in the 
normal manner. 

XXI, — The Brachial is very constant, though the same loop- 
ing seen in the veins this year is seen in this nerve also*,, in a 
few instances. In one or two of these, the Ilnd nerve fused 
with one part of the loop, leaving it again before the junction. 

lY , — ^In one instance IV. was equal in size to III., and the 
two completely fused together just after the coraco-clavicuiar 
had been given off. This is evidently an exaggeration of the 
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condition shown in Fig. 5, iii. (Sweet, ^97). Tlie duplication of 
nerves is seen also in this one (see Text figure 9 of the present 

IE 



Brachial and two sxicceediiig 
nerves of right side. 


//& 9 

paper), the anterior division running sharply forwards first 
ventral to, then turning dorsal to-, the transverse process of 
the Illrd vertehra, and running back to accompany the posterior 
division to its destination. 

F., YI. and 77Z. call for no comment, except that one may 
rarely be absent on one or both sideS' — especially the 5th — 
the vertebral column being no^rmafl. in these cases. 

YIIl,, IX., X. and XI. are, as previously described, subject 
to considerable variation. The variations show no departure 
in general from those then given. Fig. I. (i) appeal's fairly 
often, and then generally with XI. entering the sciatic nerve, 
after the crural has been given off, as in Fig. 4 (i.). In oases 
where XL is large, and has such an intimate relation with the 
sciatic plexus, one is generally sure of finding a- Xllth nerve, 
indicating the more primitive condition. 

This condition is somewhat similar to that shown by Cole for 
Bana tmnporaria, without a post-coccygeal nerve, and for Rana 
e$<ytdenta, with a poet-coccygeal nerve. 

A number of examples of double Vlllth nerves were found, 
generally on one side only. They were sometimes equal in 
^ize, less often the more posterior division was very fine indeed. 

As examples of the more advanced condition of this plexus 
may be cited the following : — VIII. large, IX. normal, X. smaller 
than usual, XI, absent (cf. loc. cit., Fig. 2, viii.). In another case 
in which YIII. and IX. were equally large, and fused high up, to 
form the sciatic nerve, the Xth and Xlth were very small in- 
deed, and their plexus received a tiny branch from the fused 
VIII. and IX., and at a lower level gave back to them an even 
smaller twig. 
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XII . — Tliis is found in 3-4 per cent, of cases, as previously 
described, and only when XI. is larger than usual. 

It will be seen that I am still of the opinion that, so far 
as evidence shows up to date, the sacral plexus appears to be 
moving forwards, the coccygeal nerve graidually diminishing in 
physiological importance, as previously shown by Adolphi (’93, 
’95, ’98—) and myself (’97 — ). Cole (p. 116) acknowledges the 
fact that as the vertebral axis shortens up from behind, for- 
wards, to produce the complex known as the urostyle, several of 
the most posterior spinal nerves are eliminated in the process,” 
as shown by Adolphi (loc. cit.). At the same time, he considers 
that the sacral plexus is moving back — i.e., he apparently 
believes that up to a certain stage a reduction of spinal nerves 
in the sacral region takes place, followed in the next stage by an 
addition of nerves in the same relative positions as were those 
which have been lost. Until we have much more definite 
evidence of such an apparently uneconomibal method of develop- 
ment, either in the individual or the group, it is unnecessary to 
imagine such a process. 

As to the statistical method employed by Adolphi and myself, 
which Cole considers open to criticism, while agreeing that the 
thickness of a nerve may not be an infallible guide as to its 
physiological power, it appears to- me — in the absence of direct 
evidence to the contrary in the Amphibia — that it may be 
accepted as an indication of probable importance. 

1 1 1 . — U rinogenital System. 

Variations in the structure of this system are very rare. In 
one instance, found this year, there was present on each side in 
a male frog, a medium-sized, well-formed oviduct. This ex- 
tended from the funnel at the anterior end, as far as the middle 
of the length of the kidney, where it ended, abruptly. For the 
greatest part of its length it coiled in the usual manner. The 
two sides were similar. No trace of a ‘‘ Bidder’s organ ” could 
be found, and the vasa efi'erentia and fat bodies were normal. 
From a surface examination the testes also- appeared normal, 
but a series of sections showed clearly the presence of 15-20 
ova, scattered irregularly through the substance of the testes, 
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generally singly, but sometimes in groups of two. Here, for 
some reason or other, the Mullerian duct has gone on developing 
more than is usually the case in the male frog, and some of the 
cells of the germinal epithelium have formed ova ; but still no 
communication has been established between the oviduct and 
the cloaca. There can be, therefore, no functional activity of 
the oviduct, at all events. 

IV.— Skeleton. 

( i ), — Vertebral Column. 

Variations in the skeleton are also to be met occasionally. 
The most remarkable example which has been seen here is that 
shown in PL xix., Fig. 1 — for which figure I am indebted 
to Professor Baldwin Spencer. In this individual (W), it will be 
seen that the neural arches, as well as the bodies of the 
vertebrae, are very much distorted, those of the 7th and 8th' 
being fused together, that of the 9th being completely fused 
with the urostyle. The malformation of all the processes is 
very conspicuous. Although there is the ' correct number of 
transverse processes on the right side, their number and rela- 
tionships on the left side are quite abnormal. On reference 
to the figure, it may be observed that the left transverse process 
of the 2nd vertebra has become articulated to the 1st vertebral 
body — that of the 3rd is now on the 2nd, and so on to the large 
transverse process of the sacral vertebra 9, which is attached 
to the hinder part of the left side of the fused 7th and 8th 
bodies — awhile the part of, the urostyle representing the 9th 
body, has on its left side a small baokwardly direoted process, 
and on the right the large sacral process is articulated with it. 

In a second individual (X) (see PL xix., Fig. 2), both sides of 
the skeleton showed a somewhat similar condition to that 
present on the left side of the previous one (W), i.e., the trans- 
verse processes of each of the 2nd ‘to the 9th vertebrae are 
transferred to the vei'tehra in front. The 9th vertebra, which 
is not fused with the urostyle, has no true transverse pro- 
cesses. Its posterior zygapophyses, however, are very much 
elongated, and, viewed from below, may be seen to have a con- 
nection with the side of the neural arch, as though a rudimen- 



359 


Anatomy of JSyla aurea. 

tary transverse process on each side had become fused with the 
zygapophysis, as it elonganted to take on the general functions of 
the transverse processes. The bodies of vertebrse 1 to 7 are normal. 
That of 8 is procoelous, but is abnormal posteriorly where it has two 
convex surfaces, one on each side, as is normal for number 9. The 
latter, again, is abnormal anteriorly, its 2 concave surfaces 
fitting on to number 8. Posteriorly 9 is normal except that its 
2 convexities are very prominent, and the urostyle is corres- 
pondingly deeply concave. 

In yet a third individual (Y), (see PI. xix., Fig. 3), exactly the 
same condition of the 8th and 9th processes and vertebrae is 
present: i.e.,,the sacral processes are on the 8th vertebra, and 
9 carries two very long posterior zygapophyses, equal in size to 
the transverse processes of the 4:th vertebra — but, as contrasted 
with (X), the rest of the vertebral column is quite normal. So 
that, wrhile in (Y) the large processes of the 3rd vertebra are 
normal, in (X) they are situated on the 2nd vertebra. The 
centra of (Y) are very similar to those of (X), except that the 
hinder end of the 8th body is very irregular on the left side, 
the opposed part of the 9th being correspondingly irregular — 
the hinder end of 9 and the urostyle are normal. 

It is not unusual to find processes on either or both sides of 
the urostyle itself in otherwise normal frogs (e.g., PI. xix., Figs. 
4: and 5). Sometimes these processes are as long as those of the 
5th, 6th and 7th vertebrae, and evidently represent those of a 
potential 10th vertebrae fused with the urostyle. The bodies 
of the vertebrae of the sacral region are normal in these speci- 
mens. 

Since writing the abow, a 6th skeleton, evidently that 
of Hyht mirea, has been handed to me. This individual (V) is 
showm in PI. xx., Figs. 8a, 8b. The w'hole vertebral column is 
very short. This is due, primarily, to a widespread fusion of 
parts in its anterior region. Vertebrie 6-9 are normal as regards 
size, shape and relationships, though the body of 8 show's hardly 
any ossification. The remaining vertebrae are, however, much 
changed. Vertebra 1 consists of a ventral body, carrying on 
its right side one half of the noi’mal neural arch, with the right 
concave articulating surface, which receives the corresponding 
condyle on the right exoccipital bone. The left half of the 
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neural arch is wanting — and correspondingly the left exocci- 
pital has no condyle, the vertebral column being simply very 
closely connected with the skull on the left. — so closely that it 
is only after careful examination that one is sure that it is 
not fused. The bodies of the 2nd, 3rd, 4th and 5th vertebrje 
are completely fused, and somewhat distorted. This ventral 
fused mass is procoelous, and convex behind. The bodies of 
the 2nd, 3rd and ith vertebrae are incomplete on the left side 
(see PL XX., Fig. 8b). The neui-al arches of the 2nd and 3rd, and 
of the 4th and 5th, are fused in a peculiar distorted way, which 
may be readily seen on reference to PL xx., Fig. 8a. The trans- 
verse processes, which are slightly broken, appear to have been 
nearly normal on the right side. On the left, however, those 
belonging to the 2nd and 3rd vertebrae are absent, the space left 
in this way and by the incomplete centra forming a long oval 
opening through which, presumably, the 2nd, 3rd, 4th and 5th 
spinal nerves left the spinal column on the left side. The 
transverse processes of the 4th and 5th vertebrae on this left 
side arise from the region of the anterior part of the 5th neural 
arch by a broad common base, which soon splits into 2, one 
turning outwards and forwards, the other running outwards 
and very slightly backwards. The transverse processes of the 
6th and 9 th are appreciably larger on the left than on the right. 
The general relations of the vertebrae will be seen clearly on 
reference to the Plate xx., Figs. 8a and 8b. The rareness of such 
variations in T£yla aurea may be guessed from the fact that 
the variations herein recorded have been gathered from over 
two thousand frogs. 

Fusion of vertebrae is not unknown in the Anura, though I am 
not aware of its having been previously recorded in Hyla. In 
addition to the cases in Pipa and Xenopus^ figured by Ridewood 
(1897), the following are the chief records available to me: — 

1 -H 2 Pelobates f uscus, symmetrical. Adolphi, '95, figs. 2, 3 

„ Rana mugiens, not „ Benham,'94,figs.l,3,4,6 

1 + *2 -h 3, Pelobates fuscus „ „ Adolphi, ’95, tig. 5 

2 -f 3 Bufo cinereus, „ „ ’98, tig. 1 

^ d" 4 „ ,, „ ,, jj 2 

„ Rana mugiens, not „ Benham, ’94, figs. 1, 2 


3-h4 + 5, „ 


JU 


’94;figs.7.8,9,10 
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4 + 5+6; Bufo cinereus, symmetrical. Aclolphi, ’98, fig. 3 

7 + 8 Raua mugiens, not „ Benham, ’94, figs. 1, 2 

8 + 9 Hana escuienta „ Howes, ’93, fig. 1 

J. » 33 33 33 Oole, ’01, fig. 4 

5 , 5 , „ „ Pddewood, ’02, p. 46 

8 + 9 Pelobates fuscus „ Adolphi, ’95, figs. 10, 11 

8 + urostyle Bufo cinereus „ „ Adolphi, ’9 8, figs. 5, 6, 7, 8 

8 + 9 + urostyle, 

Bufo variabilis, nearly „ Adolphi, ’93, fig, 4 

,, pantherinus ,, „ Benham, ’94, fig. 16 

9 + urostyle, 

Bufo variabilis „ Adolphi, ’93, figs. 6, 7 

9 + 10 f (?)urostyle 

Pelobates fuscus „ „ Adolphi, ’95, figs. 2, 3, 

4, 6, 7, 8 

From this table it is easily seen that the fusion of vertebrse 
2, 3, 4 and 5, in individual (V) of Hyla is somewhat more 
extensive, resulting in greater distortion and loss of parts, 
especially as involving one of the condyles of the skull, and the 
2nd and 3rd transverse processes, and the left side of the bodies, 
resulting in a shortening of the whole vertebral column. The 
curious arrangement found in (W), (see PL xix., Fig. 1), whereby 
each vertebra from 2-8 carries a transverse process belonging 
on the left, apparently to the vertebra behind, as well as its 
own on the right, is comparable in part with that shown by 
Benham (’94, Figs. 1 and 2), though brought about in a different 
manner. There is tliere, however, no interference with the 
arrangement of the sacral processes, such as we find here. In 
this respect this specimen of Hyla may rather be compared with 
‘the vertebral column figured by Adolphi (’98, Figs. 7 and 8), 
though not exactly similar even to that, the body of vertebra 
9 being in that case still distinguishable from the urostyle, while 
here it is completely fused. The position of the sacral processes 
on 8 instead of on 9, as seen here in (X) and (Y), may be com- 
pared with Adolphi’s (’98), Fig. 5, though there the 9th is indis- 
tinguishable from the urostyle, while here it is not in any way 
fused. A similar disjunction is seen in the specimen of Bana 
temporaria, quoted by Lloyd Morgan (Nature, vol. 35, p 53), in 
which the right, sacral process is carried by the 9th -vertebra. 
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while the left sacral process is carried by the 8th — also some- 
what similarly in Bomhmator sp-, by Howes, in which he found 
the right sacral process on the head of the urostyle ( = “ coccy- 
geal sacrum the left being, presumably, on the 9th vertebra. 

Accepting the view that the positions of the vertebrae are 
determined by the original myotomes of the embryo, the pelvis 
being only secondarily affected, it is easy to understand that 
not only may any vertebra become sacral in function, but, fur- 
ther, if the iliac cartilages be disturbed or irregular in position, 
the sacral processes will become correspondingly irregular in 
their attachments to the relatively fixed vertebrae. 

The existence of the processes belonging to a potential 10th 
vertebra, which is not infrequent in Hyla rmrea, and is exempli- 
fied in PL XIX., Figs. 1, 4 and 5, has also been noted by Adolphi 
in Bufo cinevpAis, etc. 

In view of our present unsatisfactory method of estimating 
the homologies of similar structures (see Parker, ’96, and Bate- 
son, ’92), I have simply recorded in detail the variations found, 
numbering the parts concerned according to the conventional 
.manner, and giving exact drawings to scale of the same. 


( a ). — Appendicular Slceleton. 

The curved epicoracoids characteristic of the Hylidae, as of 
other families of the Arcifera, vary somewhat in their i-elation 
to one another in Hyla aurea. The more usual condition is 
that in which, while not firmly attached to one another, the 
right epicoracoid lies ventral to the left — but in approximately 
i per cent, of individuals the reverse is the case, the righff 
being dorsal to the left. 

In a few instances variations are found in the limbs. Thus 
in one case, while one foot was quite normal, the phalanges of 
the other foot showed a curious variation from the numbers 
characteristic of each toe (see PL xx., Fig. 6). Thus, instead 
of the 1st, 2nd, 3rd, 4th and 5th toes containing 2, 2, 3, 4, 3 
phalanges respectively, as is usually the case, they here con- 
tained 2, 3, 4, 3 and 3 respectively; — i.e., the second and third 
toes had each one more phalanx than usual, and the fourth 
one less than usual, the third toe being the longest, instead of 
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the fourth, as is usual. The length of the metatarsals also was 
abnormal — the 4:th, and especially the 5th, being much shorter 
than the 3rd, instead of, as usual, equal in length with it. 

In another individual (PL xx., Figs. 7a and 7b), both feet were 
abnormal, and also unlike one another. In the left foot there 
were only 4 toes, the metatarsal and phalanges of the first 
being absent. In the right foot there were 6 toes, an additional 
metatarsal and 2 phalanges being present on the postaxial side 
of the normal 5th toe. The metatarsals of the 3rd, 4th and 5th 
toes are normal, that of the additional toe being only equal in 
length to that of the 2nd. The bases of the 4th and 5th meta- 
tarsals, while not completely fused, are partially so. 

In a third individual, the right foot was normal, as also the 
calcar, 3rd, 4th and 5th toes of the left foot. The 1st toe on 
the left foot contained only the one metacarpal and no phalanx, 
as in the thumb. The 2nd toe contains only the one metacarpal 
and one phalanx. The metacarpals of both 1st and 2nd toes are 
swollen distally. 

There is no appreciable difierence in the other bones of the 
limb in any of the above cases. 
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EXPLANATION OF PLATES XIX. AND XX. 

Fig. 1. — Whole vertebral column of specimen W, of Hyla 
aurea, showing fused 7th and 8th vertebrae, and 9 and urostyle. 

Fig. 2. — Whole vertebral column of specimen X, with each 
pair of transverse processes attached to the vertebra in front 
of the normal one. 

Fig. 3. — ^Vertebrae 6, 7, 8, 9 and urostyle of specimen Y, show- 
ing sacral processes on vertebra 8. 

Figs. 4 and 5. — VertebrjB 8, 9, and urostyle of specimens ZA 
and ZB, showing well-developed processes on the urostyle. ' 

Fig. 6. — Right foot, showing abnormal 3rd and 4th toes, 
dorsal view. 

Figs. 7a, 7b. — Right and left feet respectively, showing abnor- 
mality in toes of each. Dorsal view. 

Figs. 8a, 8b. — Whole vertebral column of individual V, show- 
ing fusion of vertebrae, etc. 8a, Dorsal view. 8b, Ventral view. 

In each case the figures are life-size. 
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Art. XIL — On Some Neiv Species of Victorian Marine 

Mollusca, 

By J. H. GATLIFF and C. J. GABRIEL. 

(With Plate XXI.). 

[Read 9th July, 19081. 

The present paper describes four new species, figures of which 
are also given. 

Mapginella victoniae. sp. iiov. 

(PL XXL, Fig. 5) 

Shell rather small, white, semi-translucent, solid, shining. 
Ovately biconical. Whorls about four, suture barely discernible. 
Outer lip much thickened, sinuated at its junction with the body- 
whorl, finely denticulated on its inner edge. Columella quad- 
riplicate. ' Aperture long, rather narrow, widening towards the 
base. Dorsum, faintly plicately noduled at the shoulder of the 
body-whorl. 

Dimensions of Type. — Length, 3.*6 ; breadth, 2. mm. 

Locality. — Dredged Western Port. In shell sand Portsea, 
Port Phillip. 

Obs.~In Tasmania this shell has been wrongly identified as M. 
rifula, Gask., a banded species found at the Cape of Good Hope. 

Type in Mr. Gatlifi’s collection. 

Daphnella bastowi, sp. nov. 

(PL XXL, Figs. 1-4). 

Shell small, greyish white, whorls five and a-half, convex, 
somewhat angled below the suture, which is impressed. The 
apex is dome-shaped, consisting of two whorls, the first being 
very small ] they have numerous spiral stria®, crossed at right 
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angles by others of about double strength, but the spirals are 
more numerous, the other whorls are ribbed longitudinally, the 
ribs having a slight spiral trend; these ribs terminate a little 
below the suture, the intervening space carrying rather closely 
set angularly bent threads. Under the microscope these are 
thickened at the base and sharp at the edge, resembling a 
propeller-blade, their contour following the outline of the sinus. 
BetTveen the ribs the area is concave and cancellated, the spirals 
are some^vhat stronger and appear on the ribs. Outer lip thin, 
crenate, sinus rather deep, not broad. Inner lip somewhat 
concave ; channel short, slightly everted. 

Dimensions of Type. — ^Length, 4. ; breadth 1.75 mm. 

Locality. — ^Dredged between Phillip and French Islands^ and 
off Stony Point, Western Port. 

, Obs. — ^Named after Mr. R. A. Bastow, to whom we are in- 
debted for the skilled drawings of this and the other species 
figured in this paper. 

Type in Mr. Gatliff's collection. 

Phasianella nepeanensis, sp. nov. 

(PI. XXI., Figs. 9, 10). 

Shell small, smooth, globose, fragile; spire scarcely exsert. 
Whorls, five, rapidly increasing, aperture semi-circular, outer lip 
sharp, inner lip curved, rimate. Colour, pink with white mark- 
ings, \rhich vary a good deal, but usually include a band of 
rounded white spots on the shoulder of the body-whorl, and 
another, similar one just below the periphery. 

Si^e. of Type. — Height, 1.7 ; width, 1.8mm; 

Locality. — ^Flinders, Western Port; Ocean Beach, near Point 
Nepean. 

Obs. — The shape of this shell is so different to our other 
species of the genus that it was with some hesitation we placed 
it here; but a comparison with a similar South African form, 
P. neritina, Dunker, decided us to do so. Colour is not of much 
me in determining species in this genus, as the markings vary 
so greatly in the same species, but in the present instance they 
appear to he fairly constant. 

Type in Mr. Gatliffh collection. 
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Rissoina if»hyllensis, sp. nov, 

(PI. XXL, Fig. 8). 

Shell simple, attenuate, light brown colour. Whorls, eight, 
flatly convex, sutures lightly impressed. Apex blunt, consisting 
of two whorls of lighter colour, which are smooth and shining ; 
the remainder appear smooth, but are very finely, spirally, 
striate when seen under lens, the striae being crossed by faint 
longitudinal costae. 

Aperture oblique, labrum simple, somewhat incrassate ; 
columella with a rather thick callus. 

Dimensions of l^e. — Length, 6.7 ; breadth, 2.3 mm. 

Locality. — Dredged between Phillip and French Islands, "Wes- 
tern Port, about 5 fathoms (type) ; San Remo ; Ocean Beach, 
Point Nepean. 

Obs. — From most members of the Genus, this species must 
be really distinguished by its smoothness. The colour of 
specimens is somewhat variable, and in one instance the shell is 
brown and the whorls have an encircling band of greyish colour 
ascending to the apex, centrally situated and strongest on body- 
whorl. This zone of colour covering about one-quarter the width 
of the penultimate, and in another there are five narrow brown 
lines on the body-whorl. 

Type in Mr. C. J. GabrieFs collection. 


EXPLANATION OF PLATE XXL 

Fig. 1. — Daphnella bastowi, n. sp., front view. 

Fig. 2. — ^Daphnella bastowi, n. sp., detail of sculpture. 
Fig. 3. — Daphnella bastowi, n. sp., dorsal view. 

Fig. 4. — Daphnella bastowi, n. sp., front view, shell tilted. 
Fig. 5. — 'Marginella victoriae, n. sp. 

Fig. 6. — Akera tasmanica, Beddome, apex, end on. 

Fig. 7. — ^Akera tasmanica, Beddome, front view. 

Fig. 8. — Rissoina rhyllensis, n. sp. 

Figs. 9, 10. — Phasianella nepeanensis, n. sp. 

All of the figures variously magnified. 
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Art XIIL — Additions to and Revision of the Gatalogxie 
of Victorian Marine Molhisca, 

By J. H. GATLTFP and C. J. GABRIEL. 

[Read 9th July, 1908]. 

In the following paper 85 species are dealt with ; in 38 cases 
the name has been revised, the remaining 47 species are addi- 
tions to our recorded fauna. 

We have to give our grateful recognition to the skilled assist- 
ance rendered to us by Mr. E. A. Smith, of the British Museumi ; 
Mr. Chas. Hedley, Sydney; Dr. J. C. Verco and Mr. W. T. 
Bednall, Adelaide ; and Mr. Ro|»t. Hall and Mr. W. L. May, 
Tasmania. 

We desire to state that we do not aim at giving every possible 
reference, or every synonym, but our endeavour has been to 
state the correct name that in each instance should be used for 
our shells. We only cite the author and date of a genus in cases 
where it has not been given previously. 

Dr. W. H. Dali in 1904 published a paper entitled *‘An His- 
torical and Systematic Review of the Frog-shells and Tritons” 
in vol. slvii. of the Smithsonian Miscellaneous Collections. It 
deals with the matter in a masterly and comprehensive manner. 
His classification has been adopted by the British Museum, and 
also by the Australian Museum, Sydney ; we therefore follow the 
same course, and in the present paper indicate the necessary 
changes that have in consequence to be made in the nomenola- 
ture of our shells. 

CoRALUoPHiLA BUBBOOOOOINBA, Melvill and Standen. 

1901. CorajSibphila rubrococcinea, Melvill and Standen. 

P^Z.S. Lond., p. 401, pi. 21, f. 2. 

Hab. — ^Port Fairy and San Remo. ^ * 

Obs. — This is the species referred to in vol. t. qI th^: pro- 
ceedings, page 261, as being close^ allied to C./ritsoh% 
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CoKALLioPHiLA ELABOEATA, H. and A. Adams. 

1863. Coralliopliila elaborata, H. and A. Adams. P.Z.S. 
Lond., p. 433. 

Hab. — San Remo and Lome. 

Obs. — This is the species referred to in vol. x. of these pro- 
ceedings, page 262. 

Family Septidae. 

Genus Per*sonella, Conrad, 1865. 

Personella bbubneus, Reeve. 

1898. Lotorium eburneum, Pritchard and GatlifE. P,R.S. 
Vic., Yol. X., n.s., p. 265. 

Pbrsoi^ella verrucosus, Reeve. 

1898. Lotorium verrucosum, Pritchard and GatlifP. 
P.R.S. Vic., vol. X., n.s., p. 266. 

Genus Eugyr’ina, Dali, 1904. 

Eugtrina subdistortum, Lamarck. 

1898. Lotorium subdistortum, Pritchard and Gatliff. 
P.R.S. Vic., vol. X., n.s., p. 263. 

Genus Argobuccinum, Morch, 1852. 

Argobucoinum ARGUS, Gmelin, 

1898. Lotorium (Argobuccinum) argus, Pritchard and 
Gatliff. P.R.S. Vic., vol. x., n.s,, p. 267. 

Argobuccinum bassi, Angas, 

1898. Lotorium bassi, Pritchard and Gatliff. P.R.S. ' 
Vic., vol. x., n.s., p. 263. 

Argobuccinum Australasia, Perry. 

1906. Lotorium (Argobuccinum) australasia, Pritchard 

* and Gatliff. P.R.S. Vic., vol. xviii., n.s., p. 42. 

26 
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Genus Cymatium, Bolten, 1798. 

Ctmatium (Gutturnium) parkinsonianum, Perry. 

1906. Lotorium parkinsonianum, Pritchard and Gatliff. 
P.KS. Vic., vol. xviii., n.s., p. 42. 

Ctmatium (Turritriton) exaratum, Eeeve. 

1898. Lotorium exaratum, Pritchard and Gatliff. P.R.S. 
Vic., vol. X., n.s., p. 265. 

Ctmatium (Cabestana), spenglbri, Chemnitz. 

1898. Lotorium spengleri, Pritchard and Gatliff. P.RS. 
Vic.,, vol. X., n.s., p. 263. 

Genus Septa, Perry, 1811. 

Septa rubiouota, Perry. 

1906. Lotorium rubicunda, Pritchard and Gatliff. P.R.S. 
Vic., vol. xviii., n.s., p. 41. 


Genus Latirofusus, Cossman, 1889. 

Latiropusus spicbri, T. Woods. 

1876. Fusus spiceri, T. Woods. P.R.S. Tas., p. 137. 
1891. Latirofusus nigrofuscus, Tate. T.R.S. S.A., vol. 
xiv., p. 258, pi. 11, f. 3. 

1901. Latirofusus spiceri, Tate and May. P.L.S. N.S.W., 
vol. xxvi., p. 356. 

Hab. — ^Dredged between Phillip and French Islands, Westeim 
Port. 

Obs. — Also found in South Australia and King Island (type in 
Hobart Museum). It is a dark brown shell with a blackish epi- 
dermis. Size : Length 20, width 7 mm. 

A shell nearly related to the above is Latirus hairstoivi\ 
Sowerby, from Port Elizabeth, South Africa, of which we have 
specimens before us. 
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Canthabus subrubiginosa, E. a. Smith. 

1879. Tritonidea submbiginosa, E. A. Smith. P.Z.S. 
Lend., p. 206, pi. 20, f. 40. 

1896. Tritonidea fusiformis, Yerco. T.E.S. S.A., p. 219, 
pi. 6, f. 1, la,, lb. 

Hab. — Portland (Maplestone) ; Ocean Beach, Point Nepean. 
Obs. — One of us compared our shell "vrith the type in the 
British Museum, and Mr. Smith stated it was his species. Dr. 
Yerco has informed us that his species is conspecific. 

Voluta mamilla, G-ray. 

1898. Yoluta mamilla, Pritchard and Gatliff, P.R.S. 

Yic., voL XV., n.s., p. 283. 

1901. Yoluta mamilla, Dautzenberg. Jour, d Conch., p. 
10, pi. 2, f. 1. 

Obs. — The above is a very fine figure, and it appears to be the 
first time that the adult form has been depicted. 

Mitra strangbi, Angas. 

1867. Mitra strangei, Ang. P.Z.S. Lond., p. 110 and 
p. 194. 

1899. Mitra franciscana, Pritchard and Gatlifi. P.R.S. 

Yic., vol. xi., n.s., p. 188. 

1901. Mitra franciscana, Tate and May. P.L.S. N.S.W., 
p. 361, pi. 24, f. 30. 

Hab. — Dredged living. Western Port, about 5 faths. 

Obs. — Mr. W. F. Petterd states that he handed the shell to 
Bev. Tenison Woods, informing him that it was M. strangely 
Ang., and he must have forgotten this fact when he re-named it, 
and our species has been compared by one of us with M. 
strangei in the British Museum, and they are the same. 

Mitra oinbracba, Beeve. 

1907. Mitra cineracea, Gatlifi. P.B.S. Yic., vol. xx., n.s,, 
p. 31. 

Obs. — This was included as a Yictorian species, as the “ Chal- 
lenger’^ Beport stated that it was dredged off East Moncoeur 
Island, Bass Straits. One of us inspected the only specimeli 

S5a 
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obtained by the Challenger,” which is now in the British 
Museum, and it was labelled habitat Philippines. Upon writing 
to Mr. E. A. Smith upon the matter, he replied, ‘‘I think 
Watson made a mistake in quoting this from East Moncoeur 
Island, Station 162. It should have been Station 212. See p* 
717, of the ' Challenger’ Report, where it is quoted under 
Philippines, but on p. 704, under E. Moncoeur Island, it is 
not mentioned.” 

Genus Turris, Montfort, 1810. Replacing Turriada^ Klein, 
1753 (pre Linneau). 

Tubris cinnamomba, a. Adams. 

1854. Volutomitra cinnamomea, A. Ad. P.Z.S. Lonh.. 
p. 134. 

1901. Mitra cinnamomea, Tate and May. P.L.S. N.S.W.,. 
p. 361. 

Hab. — Dredged living between Phillip and French Islands,. 
Western Port, about 5 fath. ; San Remo. 

Obs. — One of us has examined this species at the British 
Museum, and ours is .the same. It is of rare occurrence hej^e. 

MARGusnELLA siMSONi, Tate and May, 

1884. Marginella minima, Petterd. Jour, of Conch., 
p. 144, non Sowerby, 1846. 

1900. Marginella simsoni, Tate and May. T.R.S. S.A., 

vol. xxiv., p, 92. 

1901. Marginella simsoni, Tate and May. P.L.S. 

N.S.W., vol. xxvi., p. 364, pi. 27, f. 96. 

Hab. — Dredged living in about seven fathoms, between Phih 
lip and French Islands, Western Port ; Portsea, Port Phillip. 

Obs.; — ^This is a minute species, the type being described as 
being, “Long. IJ mil., lat. J mil.” We have obtained them 
varying in dimensions from this size up to length 2.9 mm*., 
breadth 2 mm. In general appearance it approaches nearly to 
M, $horehami, Pritchard and Gatliff ; but the latter has a more 
produced spire and wider aperture. In the reference last named 
Messrs. Tate and May also cite their figure 78, pi. 26, but this. 
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represents a different species. In their former paper they place 
it as spec, nov., whereas it should have been stated to be nom. 
mut. 

Marginblla multiplioata, Tate and May. 

1900. Marginella multiplioata, , Tate and May. T.R.S. 

S.A., vol. xxiv., p. 91. 

1901. Marginella multiplioata, Tate and May. P.L.S. 

N.S.W., vol. xxvi., p. 364, pi. 2T, f. 88. 

Hab. — Shoreham, Western Port. 

Obs. — A. minute white shell. Length 1.6, width .95 mm. In 
general appearance resembling M. cymhalum, Tate. 

Margotlla vigtoriab, G-atliff and Gabriel. 

1908. Marginella victoriae, Gatliff and Gabriel. P.R.S. 
Vic., vol. xxi., n.s., p. 365, pi. 21, f. 5. 

Hab. — ^Dredged, Western Port. In shell sand, Portsea, Port 
Phillip. 

CoLUMBELLA LBGRANDI, T. Woods. 

1876. Columbella legrandi, T. Woods. P.R.S. Tas., p. 
152. 

1883. Columbella legrandi, Tryon. Man. Conch., vol. v., 
p. 137, pi. 51, f. 49. 

1899. . Columbella brunnea, Pritchard and Gatliff. 
P.R.S. Vic., voL xi., n.s., p. 203. 

1901. Columbella legrandi, Tate and May. P.L.S. 

N.S.W., vol, xxvi., p. 367. 

1902. Columbella legrandi. May. P.R.S. Tas., p. 110, 

Fig. 5 in text. 

Hab. — San Remo ; Ocean Beach, West Head, Flinders. 

Obs. — ^An examination of the type proves that it and C. 
hrunnea^ Brazier, are the same species ] the outer lip of the 
type is imperfect. In complete examples this is varicosely 
thickened. 

Columbella (Ptrbnb) lubida, Hedley. 

1907.~Pyrene lurida, Hedley. P.L.S, N.S.W., vol. xxxii., 
p. 510, pL 17, 1 19. 
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Hab. — San Remo ; Portsea ; Torquay. 

Obs. — A small, semi-translucent, brownish shell. Size of type, 
length 3.4, width 1.5 mm. Our specimens are rather narrower. 

We are indebted to Mr. Hedley for the identification of this 
species. 

CajSOBllaria purpurifoemis, Yalenciennes. 

1841. Cancellaria purpuriformis, Yalenciennes. In 
Kiener’s Coq. Yiv., No. 27, pi. 7, f. 4. 

1855. Cancellaria purpuriformis, Sowerby. Thes. Conch,, 

vol. ii., p. 448, pi. 95, f. 68 and 70. 

1856. Cancellaria purpuriformis, Reeve. Conch. Icon., 

vol. X., pi. 16, f. 76. 

1887. Cancellaria purpuriformis, Lobbecke. Conch. 

Cab., p. 88, No. 93, pi, 22. f. 9, 10. 

1899. Cancellaria maccoyi, Pritchard and Gatlifi. P.R.S. 

Yic., vol. xi., n.s., p. 182, pL 20, f. 6. 

1901. Cancellaria purpuriformis, Tate and May. P.L.S. 
N.S.W., vol. xxvi., p. 373. 

Hab. — Western Port. Dredged living in about five fathoms, 
between Phillip and French Islands. 

Obs. — ^An examination by one of us of the shell in the British 
Museum, named C, purpurifo?'mis, Yah, leads to the above con- 
clusion, but their specimen is of a uniform pale yellow, and does 
not show the colour bands. Tate and May place G, t<zsmamca, 
T. Woods, as a synonym, and just above, on the same page, 
referring to C. laevigata, state, “(7. laevigata, Sowerby, and C. 
^purpuriformis. Reeve, in the Brit. Mus., are identical (R. 
Tate),” 

Terebra albida. Gray. 

1899. Terebra albida, Pritchard and Gatlifi. P.R.S, 
Yic., vol. xi., n.s.. p. 207. 

Hab. — ^Portsea, Port Phillip; Shoreham, Western Port. 

Obs. — ^At the two localities named we have obtained speci- 
mens of this species, which exhibit small dark-brown spots on 
the shoulder of the whorl, numbering twelve to fourteen on the 
penultimate whorl. Previously we only knew of them being 
obtained of a umiform white. 
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Drillia Angasi, Crosse. 

1863. Drillia angasi, Crosse. Jour, de Conch., p. 87, 
pi. 1, f. 5. 

Hab. — San Remo (Mrs. A. F. Kenyon). 

Daphnblla legrandi, Beddome. 

1900. Clathurella legrandi, Pritchard and Gatlijff. P.R.S. 
Vic., vol. xii., p. 178. 

1900. Clathurella legrandi, Hedley. P.L.S. N.S.W., p. 
509, pi. 25, f. 1-3. 

1907. Daphnella sculptior, Hedley (non Clathurella 

sculptilior, T. Woods). Rec. Aust. Mus., vol. 
vi., p. 298. 

Hab. — ^Portland ; San Remo. 

Obs. — The Rev. H. D. Atkinson kindly sent Mr. GatlifP two 
specimens of C. sculptilior, which were dredged by him at the 
same time as the shell that he gave to the Rev. T. Woods, which 
became the type. It is entirely distinct from D. legrandi, Mr. 
Gatliff also has a specimen of the latter species given to him by 
its author, and Mr. Hedley’s figure above quoted is a good one. 

Mr. Hedley gives Daphnella hitorquata, ,'Sowerby, as a 
synonym, but we have not seen specimens bearing that name. 

The type of G. sculptilior is not in the Hobart Museum, and 
Mr. W. L. May omits it from his list of T. Woods’ types of the 
shells contained in that institution. After the original descrip- 
tion the author remarks that his species comes close to Clath- 
urella smlptilis, Angus, which is the next one following. 

Daphnella sculptilis, Angas. 

1871. Clathurella sculptilis, Angas. P.Z.S. Lond., p. 17, 
pi. 1, f. 19. 

Hab. — Dredged between Phillip and French Islands, Western 
Port. 

DaphnelIjA bastowi, Gatliff and Gabriel. 

1908. Daphnella bastowi, Gatliff and Gabriel. P.R.S. 

Vic. vol. xxi., n.s., p. 365. pi. 21, f. 5. 

Hab. — Dredged, Western Port. 
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Clathurblla albocincta, Angas. 

1871. Clathurella albocincta, Angas. P.Z.S. Lond., p. 
18, pi. 1, f. 22. 

Hab. — ^Port Albert. 

Obs. — Tbe size of the type is: Length 5., breadth 2. mm. 
It is a robust, coarsely sculptured species. 


Genus Amauropsis, Morch, 1857. 

Amaueopsis globulus, Angas. 

1880. Amauropsis globulus, Angas. P.Z.S. Lond., p. 
416, pi. 40, f. 5. 

Hab. — One dead specimen dredged in about five fathoms, 
between Phillip and French Islands, Western Port, San Kemo 
(Mrs. A. F. Kenyon). 

Obs, — A thin, brown, turbinate shell. 


Genus Vermlcularia, Lamarck, 1799. 
Vbrmicularia flava, Verco, 

1907. Vermicularia flava Verco. T.KS. S.A., vol. xxii., 
p. 214, f. 1 in text. 

Hab. — Dredged, Western Port. 

Obs. — Dr. Verco has kindly sent us specimens, and from them 
we have been enabled to identify portions of the shell, which we 
have dredged, comprising the free tube. 

Adborbis a3S[gasi, a. Adams. 

1863. Adeorbis angasi, A. Adams. P.Z.S. Lond., p. 424, 
pi. 37, f. 11, 12. 

Hab. — ^Portsea, Port Phillip. 

Obs. — ^A small white shell. Diameter of type, 6 mm. 
Adborbis kimbbri, Verco. 

1907. Adeorbis kimberi, Verco. T.K.S. S.A., p. 308, 
pi. 29, f. 1, 2. 

Hab. — Shoreham, Western Port. 
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. Obs.^ — small translucent sbell.. Greatest diameter of tjpe, 
3.7 mm.. May be distinguished from our other two species by 
its smoothness. 


Genus Sirius, Hedley, 1900. 

SiBIUS BADIUS, T. Woods. 

1876. Kaulinia badius, T. Woods. P.L.S. N.S.W., yoI. 
ii., p. 264. 

1900. Sirius badius, Hedley. Id., vol. xxv., p. 88, pi. 3, 

f. 8. 

Hab. — San Remo (Mrs. Kenyon). 

Obs. — The size of the specimen figured is : Length, 5 mm. 
Eulimblla turbita, Petterd. 

1884. Adis turrita, Petterd. Jour, of Conch., vol. iv., 
p. 140. 

1901. Eulimella turrita, Tate and May. P.L.S. N.S.W., 

vol. xxvi., p. 384, pi. 25, f. 38 
Hab, — Dredged off Portsea, Port Phillip. 

. Obs. — A. small white translucent shell. Length of type 3, 
width 1 mm. Our single specimen is smaller. 

OnosTOMiA SIMPLEX, Angas. 

1871. Odostomia simplex, Angas. P.Z.S. Lond., p. 15, 
pi. 1, f. 10. 

Hab. — Dredged living, between Phillip and French Islands, 
Western Port. 

Oerithiopsis ttjbbokilloidbs, T. Woods. 

1879. Bittium turbonilloides, T. Woods. P.R.S. Tas., 
p. 39. 

1901. Cerithiopsis turbonilloides, Tate and May. P.L.S. 
N.S.W., vol. xxvi., p. 385, f. 6 in text. 

Hab. — Dredged, Western Port. 

0 ] 3 g^ — 'Phis species was incorrectly cited by Pritchard and 
Gatliff as being a synonym of G, anyasi^ 0. Semper, the sculp- 
ture of which it strongly resembles. The specimens affording 
the diagnosis had, as is generally the case, imperfect apices. 
These differ in the two species. 



378 


Gatliff and Gabriel: 


Genus Pyrazus, Montfort, 1810. 

Pybazus hbrculbus, Martyn. 

1784. Clava herculea, Martyn. Universal Conch., p. 13. 
1900. Potainides ebeninus, Pritchard and Gatliff. P.E,.S. 
Vic., vol. xiii., n.s., p. 156. 

1906. Pyrazus herculeus, Hedley, P.L.S. N.S.W., vol. 
XXX., p. 529. 

Obs. — Martyn’s work is in the Commonwealth Parliamentary 
Library. Mr. Hedley, in his paper above quoted, enters fully 
into both the generic and specific names of the species, and 
figures the radula. He also gives other synonyms, but as they 
have not been in use here we refrain from quoting them. 

Triphora ampulla, Hedley. 

1903. Triphora ampulla, Hedley. P.L.S. N.S.W., p.615, 
pi. 33, f. 38, 39. 

Hab. — Portsea, Port Phillip. 

Obs. — A small maculated shell, white and brown. Size; 
Length 5, width 1.6 mm. 

Diala monilb, xl. Adams. 

1902. Diala monile, Pritchard and Gatliff. P.R.S. Vic., 
vol. xiv., n.s., p. 87. 

1906. Diala monile, Hedley, P.L.S. N.S.W., for 1905, 
p. 523, pi. 33, f. 36. 

Hab. — A littoral shell, coast generally, in suitable localities. 
Obs. — Mr. Hedley has given the first figure of this species, as 
quoted above. 

Genus Laevilitorina, Pfeiffer, 1886. 

Labvilitorina mariae, T. Woods. 

1900. Hissoa mariae, Pritchard and Gatliff. P.R.S. Vic., 
vol, xiv., n.s., p. 108. 

1906. Laevilitorina mariae, Hedley, P.L.S. N.S.W., 
for 1905, p. 527. 

Hab. — Coast generally. 
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Obs. — ^We always considered that this shell had been wrongly 
classed, and Mr. Hedley gives good reasons for his re-classifica- 
tion. 

Kissoa (Onoba) OtLOMEROvSA, Hedley. 

1907. Onoba glomerosa, Hedley. P.L.S. N.S.W., vol. 

xxxii., p. 495, pi. 17, f. 23 
Hab. — Port Albert (T. Worcester). 

Obs. — A small, solid., columnar shell, three last Tv^horls spirally 
striated, circular mouth ; our single specimen is much larger 
than the type, being Length 4, width 1.5 mm. 

Eissoa fbenohiensis, noin. mut. 

1877. Eissoa cyclostoma, T. Woods (non Recluz, 1843), 
P.R.S. Tas., p. 153. 

1902. Eissoa cyclostoma, Pritchard and Gatliff. P.R.S. 
Vie., vol. xiv., n.s., p. 104. 

Hab. — Dredged oft' French Island, Western Port, in about six 
fafhoms ; Port Phillip ; Puebla Coast. 

Obs. — We regret that we cannot follow the usual course and 
name this after its author, as the names R. woods! and E. 
tenisoni are already in use. 

Eissoina rhtllensis, Gatlift and Gabriel. 

1908. Eissoina rhyllensis, Gatlift' and Gabriel. P.R.S. 

Yic., vol. xxi., n.s., p. 367, pi. 21, f. 8. 

Hab.— Dredged between Phillip and French Islands, Western 
Port ; San Remo ; Ocean Beach, Point Nepean. 

Phasianblla nbpeanensis, Gatlift and Gabriel. 

1908. Phasianella nepeanensis, Gatlift and Gabriel. P.R.S. 

Vic., vol. xxi., n.s. p. 366, pi. 21, f. 9, 10. 
Hab.~Flinders, Western Port ; Ocean Beach, Point Nepean. 

CaIuLIOstoma australis, Broderip. 

1835. Trochus australis, Broderip. Zool. Jour., vol. v., 
p. 331, pi. 49, f. 3. 

1902. Calliostoina nobile, Pritchard and Gatlift. P.R.S. 
Vic.,' voL xiv., n.s., p. 135. 
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Hab. — Sboreham and West Head, Western Port. 

Obs. — We know of only two worn examples having been 
obtained on our shores, but have a very broad, equilateral speci- 
men, got living at King Island, Bass Straits. Our specimens are 
not so broad as this, but are much broader than that figured as 
the type from Garden Island, Western Australia. 

Haliotis otolobatbs, P^?ron. 

1816. Haliotis cyclobates, Peron. Voy. Terre Aust., 
vol. ii., p. 80. 

1903. Haliotis excavata, Pritchard and Gatliff. P.R.S. 
Vic., vol. XV., n.s., p. 180. 

1906. Haliotis cyclobates, Hedley. P.L.S. N.S.W., vol. 
XXX., p. 520'. 

Hab. — Portsea, Port Phillip. 

Obs. — See note on the following species. 

Haliotis oonicopoea, P6ron. 

1816. Haliotis conicopora, P^ron. Voy. Terre Aust., 
vol. ii., p. 80. 

1902. Haliotis granti, Pritchard and Gatliff. P.R.S. 

Vic., vol. xiv., n.s., p. 183, pi. 10, three 
figures. 

1906. Haliotis conicopora, Hedley. P.L.S. N.S.W., vol. 
XXX., p. 520. 

Hab. — Shoreham, Western Port. 

Obs. — In the last paper, quoted above, Mr. Hedley calls 
attention to the two species of Haliotis recorded and named by 
P^ron, and obtained by the latter at Kangaroo Island, South 
Australia, His descriptions are very brief, but the distinctive 
specific differences are given in such a way that there is no 
doubt about the shells he refers to. As mentioned in the 
catalogue, H. granti has been obtained at Cape Northumber- 
land, South Australia. Mr. Hedley states that the description 
of H. conicopora answers to that of H, tuhifera, Lamarck. If 
this is the case, the latter being subsequent, becomes a synonym. 
Lamarck gives the habitat of his species as the seas of New 
Holland, but Deshayes and Edwards, in the third edition of ' 
Anim, S. Vert, place H. tubifera as a synonym of H. gigantea^ 
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Chem. Tliis is a Japanese shell, and have never heard of it 
having been obtained in the seas of Southern Australia. 

Specimens in the British Museum, examined by one of us, of 
S, cunninghamii, Gray,^ lead to the conclusion that it is 
conspecific. 

Luoapinblla oblonga, Menke. 

1843. Fissurella oblonga, Menke. Moll. Nov. Holl., p. 
33, No. 181. 

1903. Lucapinella pritchardi, Pritchard and Gatliff. 

P.E.S'. Vic., vol. XV., n.s., p. 184. 

Hab. — Port Phillip ; Western Port. 

Obs. — ^Having received specimens from West Australia, and 
discussed the matter with Mr. Hedley, we now adopt his view 
that L, pritchardi, Hedley, is conspecific. 

PuNOTURELLA DEMissA, Hedley. 

1904. Puncturella demissa, Hedley. Rec. Australian 

Mus., vol. V., p. 93, f. 19. 

1907. Puncturella demissa, Hedley. Id., vol. vi., p. 289, 
pi. 54, f. 3-5. 

Hab. — Dredged between Phillip and French Islands, Western 
Port. 

Obs. — xl small shell. Size : Height 1,5, length 2.5, breadth 
0.9 mm. It has a black epidermis, the shell being white. 

Genus Cocculina, Dali, 1882. 

CoccuLiNA TASMANiCA, Pilsbry. 

1895. Nacella parva, Angas, var. tasmanica, Pilsbry. 
" Nautilus,^'' p. 128. 

1900. Nacella tasmanica, Tate and May. T.R.S. S.A., 

vol. xxiv., p. 102. 

1901. Nacella tasmanica, Tate and May. P.L.S. N.S.W., 

vol. xxvi., p. 411, pi. 27, f. 89, 90. 

1903. Cocculina meridionalis, Hedley. Mem. Aust. 
Mus., vol. iv., p. 331, f. 64, in text. 


1 King’s Stu’vey of Australia, vol. ii., p. 494. 
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Hab. — Shorebam, Western Port. 

Obs. — small white species. 

Acmaba costata, Sowerby. 

1903. Aciiiaea costata, Pritchard and Gatliff. P.B.S. 

Yic., vol. XV., n.s., p. 194. 

1904. Acmaea alti costata, Hedley. P.L.S. N.S.W., vol. 

xxix., p. 189. 

1907. Acmaea alti costata, Verco. T.R.S. S.A., vol. xxx., 
p. 209. 

Hab. — Coast generally. 

Obs. — "We cannot agree with Mr. Hedley and Dr. Verco in 
regarding A. alticostata as a distinct species, because Mr. G. B. 
Sowerby informed one of us that he considered that it was con- 
specific with A. costata, Sowerby, and Mr. E. A. Smith, of the 
British Museum (where the type of A. alticostata is), said the 
same thing. 

Acmaea latistriga^a, Angas. 

1903. Acmaea gealei, Pritchard and Gatliff (non Angas). 

P.R.S. Vic., vol. XV., n.s., p. 197. 

1907. Acmaea marmorata, IVerco. T.RIS'. S.A., vol. 
XXX., p. 210, 

Hab, — Coast generally. 

0 ] 3 g. — 'phe former identification was made from a specimen 
named incorrectly A. gealei, received from South Australia. An 
examination of the type of the latter in the British Museum 
proved it to be a distinct form. It is much worn, and most 
probably is conspecific with A. flammea, Quoy and Gaimard. 

Genus Helcioniscus, Dali, 1871. 

Hblgiokisoxjs nrEMBOTNsis, Philippi. 

1848. Patella diemenensis, Philippi. Zeit., f. Maiak, p. 
162. ' 

1903. Patella tramoserica, Pritchard and Gatliff (non 
Martyn). P,R.S. Vic., vol. xv., n.s., p. 191. 
Hab. — Coast generally. 
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Obs. — Our species has been generally known asP. tramoserica, 
Martyn, but be quotes north-west and north-east coast of 
America as the habitat of his species, and his figure does not 
represent the shell, which is abundant on our shores, although 
it shows great variation, and we have a fine series before us. 
Not one of them could be identified by Martyn’s excellent figure ; 
he gives no description. We therefore adopt the above name, 
which has hitherto been cited as a synonym. A copy of 
Martyn’s work is in the Commonwealth Parliamentary Library. 

Hblcionisous limbata, Philippi. 

1903. Patella limbata, Pritchard and Gatlifi. P.E.S. 

Vic., vol. XT., n.s., p. 192. 

Hab. — Wilson’s Promontor}- ; Cape Otway. 

Nacblla cebbbbstbiata, Verco. 

1904. Nacella crebrestriata, Verco. T.RS. S.A., vol. 

xxviii., p. 144, pL 26, f. 20., 21. 

Hab. — Portsea, Port Phillip. In shell sand. 

Obs. — A small translucent species. Ours are usually suffused 
with a pink tint. Size of type: Length 3.8, breadth 2.1, height 
1.8 mm. 

Lbpidoplburus cancbllatus, Sowerby. 

1839. Chiton cancellatus, Sowerby. Conch. 111., f. 104-5. 
1847. Chiton cancellatus, Reeve. Conch. Icon., vol. iv., 

pi. 23, f. 152. 

1892. Lepidopleurus cancellatus, Pilsbry. Man. Conch.^ 
vol. xiv., p. 3, pi. 3, f. 54-58. 

Hab. — ^Dredged, Westeim Port. 

Obs. — This species has a very wide distribution. Pilsbry 
citing, Britain, Greenland, Spain, Alaska and Korea. Mr. R. A. 
Bastow has critically compared our shell with A, cancellatm^ 
received by him from Mr. Sowerby, which 'were obtained at 
Guernsey, and considers them conspecific. Our specimens are 
rather smaller, 

ISCHNOOHITON SCULPTUS, Sowerby, 

1840. Chiton sculptus, Sowerby. An. and Mag. Nat. 

Hist., vol. iv., p. 292. 



384 


Gatliff and Gabriel: 

1841. Chiton sculptus, Sowerby. Conch. 111., No. 44, 
f. 66. 

1847. Chiton sculptus, Eeeve. Conch, Icon., vol. iv.. 
No. 177, pi. 26, f. 121. 

1892. Ischnochiton sculptus, Pilsbry. Man. Conch., voL 
xiv., p. 92, pi. 23, f. 89-90. 

Hab. — Ocean beach, Phillip Island ; dredged in about eight 
fathoms in Western Port, between Phillip and French Islands, 
on dead oyster valves. 

Obs. — ^When described the habitat was unknown, and we have 
not met with any record of it. Our examples range from 5 to 
15 mm. in length. The sculpture somewhat resembles that of 
Gallistochiton antiquus, Reeve. 

Ischnochiton arbxjtum, Reeve. 

1847. Chiton arbutum, Reeve. Conch. Icon., vol. iv., 
pi. 24, f. 162. 

1892. Ischnochiton arbutum, Pilsbry. Man. Conch., 

vol. xiv., p. 139, pi. 24, f. 16, 17. 

Hab. — San Remo (R. A. Bastow). 

Obs. — ^A small variegated species. Length 9, breadth 5.7 mm. 

Aoanthochitbs (Loboplax) variabilis, Adams and Angas. 

1864. Hanleya variabilis, Adams and Angas. P.Z.S, 
Lond., p. 194. 

1893. Hanleya variabilis, Pilsbry. Man. Conch., vol. 

XV., p. 101. 

1894. Acanthochites (Notoplax?) -variabilis, Pilsbry. 

Proc. A.cad. Nat. Sci. Philad., p. 84. 

1897. Acanthochites (Loboplax) variabilis, Bednall. P. 
Malac. Soc. Lond., vol. ii., p. 156. 

Hab. — Shoreham, Western Port. 

Obs. — ^A small pustulated species, girdle covered with small 
white spicules, in tufts at the valve sutures. 

Bhtusa amphizostus, Watsan. 

1886. Utriculus amphizostus, Watson. Chall., vol, iv., 
p. 652, pi. 48, f. 11. 

Hab. — Portsea, Port Phillip. 
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Obs. — Watson describes bis species as being dredged in about 
seven fathoms, o:ff Cape York, North x^ustralia. Our shell is 
rather larger and more elongate, but we do not consider the 
slight difference has specific value. 

Bullinella tenuis, Hedley. 

1905. Cylichna tenuis, Hedley. Kec. Aust. Mus., voL 
vi., p. 54, f. 22. 

Hab. — ^In shell sand, Ocean Beach, Point Nepean. 

Obs. — This species was kindly identified for us by its author. 
The size of type is : Length 2.45, breadth 1.05 mm. 


G-eims Aker»a, Muller, 1776. 

Akera tasmanica, Beddome. 

(See this volume, PI. XXL, Figs. 6, 7). 

1883. Akera tasmanica, Beddome. P.R.S. Tas., p. 169. 

1901. Hydatina tasmanica, Hedley. P.L.S, N.S.W., vol. 
xxv., p. 725, f. 22. 

1901. Akera tasmanica, Tate and May. Id., vol. xxvi., 
pp. 417, 460. 

Hab. — Shoreham, Western Port; Portsea, Port Phillip. 

Obs. — A full description is given in the last reference quoted 
above, as follows: — “Shell globosely-oblong, imperforate, thin„ 
hyaline. Colour, brown, darker-tinted posteriorly, with a nar- 
row white band near the shoulder, and a wider one in the 
anterior-third. Last whorl inflated, equalling the total length of 
the shell, rounded at the shoulder; spire truncated, flush with 
the posterior margin of the last whorl, separated by a channelled 
suture, terminated by a hyaline bulbous nucleus. Aperture 
contracted above, enlarging anteriorly to the arched front; 
outer lip truncatedly angled posteriorly ; columella arched, 
simple. Length 1.9, width 1.2 mm.” 

Some of our examples are of a uniform brown, upon others a 
median baud is discernible of a lighter colour, otherwise they 
exactly tally with the description. Mr. May, from specimens 
sent to him, confirms our identification. Mr. Hedley ^s figure, 
quoted above, does not depict our shell, so we are now figuring 
it. 


26 
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Akbea soluta, Gmelin. 

?179L Bulla soluta, Gmelin. Syst. Nat., ed. xiii., p. 34:34. 

1850. Bulla (Akera) soluta, Sowerby, Thes. Conch., 
vol. ii., p. 572, pi. 21, f. 40. 

189’6. jikera soluta, Kobelt. Conch. Cab., p. 96, pi. 2, 
f. 20-22. 

Hab. — San Remo (Mrs. A. F. Kenyon). 

Obs. — This widely distributed species has been recorded as 
obtained on the coasts of New South Wales and South Australia. 

Clavagblla multangularis, Tate. 

1887. Aspergillum multangulare. Tate. T.R.S. S.A., 
vol. ix., p. 64, pi. 4, f. 4. a. b. 

1892. Clavagella multangularis, Tate. Id., vol. xv., p. 
134. 

Hab. — Dredged living, about seven fathoms, between Phillip 
and French Islands, Western Port. 

Mtodora albida, T. Woods. 

1876. Mybdora albida, T. Woods. P.R.S. Tas., p. 160. 

1896. Myodora corrugata, Verco. T.R.S. S.A., vol. xx., 
p. 229, pi. 8, f. 1, la. lb. 

190L Myodora albida, Tate and May. P.L.S. N.S.W., 
vol. xxvi., p. 422. 

Hab. — ^Dredged between Phillip and French Islands, Western 
Port. 

Obs. — A. smiall fragile species, in shape resembling a Thraci- 
opsis. 

Thracia LINCOLJ5BNSIS, Verco. 

1907. Thracia lincolnensis, Verco. T.R.S. S.A., vol. 
xxxi., p. 229, pi. 28, f. 19-21. 

Hab. — Frankston, Port Phillip. 

Obs . — A small white shell. Size of type : Antero-posterior, 
7.3 ; umbo-ventral, 5.1 mm. 

SOLBTBLLINA BIRADIATA, Wood. 

1903. Soletellina biradiata, Pritchard and Gatliff. P.R.S, 
Vic., vol. xvi., n.s., p. 114. 
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1907. Sbletellina hedleyi, Sowerby. Proc. Mai, Soc. 
Lond., Yol. Yii., p. 302, pi. 25, f. 12. 

Hab. — ^Port Phillip. 

Obs. — ^Mr. Sowerby is right in stating that the above shell had 
long passed muster in Australian collections for Sanguinolaria 
vitrea, Desh. Pritchard and GatM discovered the error when 
dealing in their catalogue with Soletellina hiradiata. Wood, of 
which species the shell described as S. h-edUyi is the young 
form. 

Tellina subbiluta, Tate. 

1887. Tellina subdiluta, Tate. T.R.S. S.A., vol. ix., p. 
65. pi. 4, f. 9. 

Hab. — Dredged off Stony Point, Western Port ; one valve. 

Vbnbrupis obbsa, Deshayes. 

1853. Venerupis obesa, Deshayes. P.Z.S. Lond., p. 5. 

1854, Venerupis obesa, Sowerby. Thes. Conch., vol. ii., 

p. 767, pi. 164, f. 15. 

1874. Venerupis obesa, Eeeve. Conch. Icon., vol. xix., 
pi. 3, f. 13. 

1903. Venerupis sp., Pritchard and Gatliff. P.E.S. 

Vic., vol. xvi., n.s.. p- 121. 

Hab. — Portarlington and Portsea, Port Phillip. 

Obs. — At the reference last quoted it was stated that our shell 
was comparable with F. obesa. Additional specimens have since 
been obtained, and upon comparison by one of us, prove to be 
the same as a single specimen at the British Museum bearing 
that name. The locality of it is given as Port Phillip. 

Genus Cyamiomactra, Bernard, 1897. 

Cyamiomactra mactroiubs, Tate and May. 

1904. Cyaiiiimu mactroides, Pritchard and Gatliff. 

P.R.S. Vic., vol. xvii., n.s., p. 228. 

1906. Cyamiomactra mactroides, Hedley. P.L.S. N.S.W., 
vol. XXX., p. 541, pi, 31, f. 9, 10. 

Hab.— Portsea, Port Phillip; Western Port; Port Albert. 
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Ctamiomactea communis, Hedley. 

1906. Cyamioniactra communis, Hedley. P.L.S. N.S'.W.^ 
vol. XXX., p. 541, pi, 31, f. 11-13. 

Hab. — ^Port Fairy. 

Genus Legpandina, Tate and May, 1901. 

Lbgrandina bernardi, Tate and May. 

1901. Legrandina bernardi, Tate and May. P.L.S. 

, N.S.W., vol. xxvi., p. 433 and 463, pi. 27, f. 
98, 99. 

Hab. — ^Port Albert (T. Worcester). 

Obs. —Externally this shell resembles Cyamiomactra. We 
sent specimens for examination to Mr. W. L. May, to ascertain 
if it was the above species. In his reply he remarks : ‘‘ Un- 
doubtedly L, bernardi, only they are much more, or perhaps 
quite adult, whilst our typical lot I now consider to be very 
immature. The older shell causes the hinge to be much stronger 
and more easily seen than in the type.’’^ 

Genus Neo lepton, Monterosato, 1875. 

Neolbpton sanguinbum, Hutton. 

1884. Kellia sanguinea, Hutton. Trans. New Zealand 
Inst., vol. xvi., for 1883, p. 215. 

1904. Neolepton sanguineum, Hutton. Index Faunae 
Nov. Zealandiae, p. 92. 

Hab. — Torquay; Ocean Beach, Point Nepean. 

Obs. — S. small orbicular shell. Our identification is made 
from specimens kindly sent by Mr. H. Suter, New Zealand. 

Nbolbpton antipodum, Filhol. 

1880. Kellya antipodum, Filhol. Coinpt. Rend. Acad. 
Sci., vol, xci., p. 1095. 

1897, Neolepton antipodum, Bernard. Bull. Mus. d^ 
Hist. Nat., vol. vii., p. 314. 

1906. Neolepton antipodum, Hedley. Trans. New Zea- 
land Inst., vol. xxxviii., for 1905, p. 73, pi. 1, 
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Hab.— Dredged off Portsea, Port Phillip ; Ocean Beach, Point 
Nepean. 

Obs. — A. small concentrically ridged shell. Size : Height 1.9, 
length 2.1 mm. 

Neolepton eostbllatum, Tate. 

1904. Kellia rostellata, Pritchard and Gatlifi. P.R.S. 
Yic., vol. xvii., n.s., p. 225. 

1906. Neolepton rostellatum, Hedley. P.L.S. N.S.W., 

vol. XXX., p. 542, pi. 21, f. 3, 4. 

1907. Neolepton rostellanm, Verco. T'.R.S. S.A., p. 106. 
Hab. — Ocean Beach, Point Nepean. 


Genus Ephi ppodonta, Tate, 1889, 

Ephippodonta ltjnata, Tate. 

1887. Scintilla (?) lunata, Tate. T.R.S. S.A., vol. ix., for 
1886, p. 69, pi. 4, f. 8. 

1889. Ephippodonta lunata, Tate. T.R.S. S.A., vol. x., 
p. 63. 

Hab. — San Remo (Mrs. A, F. Kenyon). 

Obs. — One valve only obtained. 

CoNDTLocABDiA ovATA, Hedley. 

1906. Condylocardia ovata, Hedley. P.L.S. N.S.W., for 
1905, p. 539, pi. 31, f. 5, 6. 

Hab. — Dredged between Phillip and French Islands, Western 
Port. 

Obs. — ^A small white translucent shell, with slight concentric 
ridges. Size: Height 1.35, length 1,55 mm. 


Genus Anadara, Gray, 1847. 

Anadaba trapezia, Deshayes. 

1904. Barbatia trapezia, Pritchard and Gatlifi. P.R.S. 
Yic., vol. xvii., n.s., p. 242. 

1904. Area lischkei, Hedley (non Danker). P.L.S. 
N.S.W,, vol. xxix., p. 203, pi. 9, f. 29-34. 
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1907. Anadara trapezia, Laniy. Jour de Conch., vol. 
Iv., p. 246. 

Hab. — Dredged living. Western Port. 

Obs. — In his Revision of the Arcidae, Mr. Lamy, in a foot- 
note, page 243, quotes Mr. Hedley’s paper, but he does not 
appear to adopt the conclusions therein set forth. 

Genus Lissarca, E. A. Smith, 1879. 

Lissabca rhomboidalis, Verco. 

1907. Lissarca rhomboidalis, Verco. T.R.S. S.A., vol. 
xxxi, p. 221, pi. 27, f. 7. 

Hab. — ^Dredged between Phillip and French Islands, Western 
Port. 

Obs. — A small, translucent, horn-coloured shell of the shape 
indicated by its name. . Size: Height 2, length 2.4 mm. 

Lissarca rxjbricata, Tate. 

1904. Limopsis rubricata. Pritchard and Gatliff. P.R.S. 
Vic., vol. xvii,, n.s., p. 246. 

1907. Lissarca rubricata, Verco. T.R.S. S.A., vol. xxxi., 

p. 221. 

Hab, — ^Portsea, Port Phillip; Torquay; dredged. Western 
Port. 

Obs. — Those obtained living in the last named locality are 
usually of a uniform red colour, but were identified by Prof. Tate 
as being his species. In the first reference given above it was 
mentioned that the generic classification was unsatisfactory. 
That opinion has received confirmation by the alteration that 
has been made, with vhich we agree. 

Lissarca biota, Hedley. Var. 

1899. Austrosarepta piota, Hedley. P.L.S. N.S.W., p. 
430. 

1907 , Lissarca picta, Lamy. Jour, de Conch., vol. Iv., 
p. 291. 

Hab. — Dredged, Western Port. 

Obs. — ^One valve only was found, and kindly identified for us 
by Mr. Hedley as a variety of his species. In a foot-note at the 
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reference last above quoted it is stated that a letter has been 
received from Mr. Hedley, re-classifying the shell. 

Gltcimeris flabellatus, T. Woods. 

1904. Glycimeris flabellatus, Pritchard and Gatliff. 
P.R.S. Vic. vol. xvii., n.s., p. 242. 

. Pectunculus pectinoides, Chenu (non Deshayes). 

Ulus. Conch., vol. iii., pi. 2, f. 2. 

1907. Glycimeris pectinoides, Yerco (non Deshayes). 
T.R.S. S.A., vol. xxxi., p. 226, pi. 28, f. 4. 
Hab. — Portland ; Lakes Entrance. 

Obs. — At the reference above quoted Dr. Verco considers our 
species as being the same as Pectunculus pectinoides^ Deshayes. 
Cuvier Regn. Anim. (Fortin and Masson's illustrated edition), 
Mollusques, pi, 87, f. 8. There is no copy of this work in South 
Australia, but our Museum Library possesses one — ^it does not 
bear the date of publication — to which vre have referred. Judg- 
ing from it, we are unable to agree with our species being the 
same as P. pectinoides, Deshayes. The shell there figured has 
radiating ribs all curving to the posterior side. In our shell 
they radiate almost equally from the centre of the umbones to 
either side. Chenu's figure does not quite represent the shell 
as we find it, but Dr. Verco states that it cannot be distinguished 
from a half-grown example as found by him in South Australia. 
When consulting Chenu's work we were unable to find any date 
to it. 


Genus ModiolaPca, Gray, 1847. 

MoBioiiARCA TASMANiCA, Beddome. 

1883. Modiolarca tasmanica, Beddome. P.R.S. Tas., for 

1882, p. 168. 

1901. Modiolarca tasmanica, Tate and May. P.L.S* 
N.S.W., vol. xxvi., p. 439, fig. 12 in text, and 
p. 462. 

Hab. — ^Found, living, on seaweed, Portsea, Port Phillip; 
Portland. 

Obs. — A small brown shell. Size of type : Length 3, breadth 
4, height 2.6 mm. 



[Pitoo. Roy. Soc. Victoria, 21 (N.S.), Pt. 1., 190H]. 


Art. XIV. — On the Occurrence of the Genua Linthia 
in Victoria, with description of a, neiv species. 

By G. B. PRITCHARD, B.Sc. F.G.S., 

Lectux'er on G-eology &c.. Working* Men’s College, Melbourne. 

(With Plates XXII., XXIIl.). 

[Read 11th July, 1908]. 

For several years the occurrence of a gigantic species of 
echinoderm in the Batesford Limestone, Geelong, has been 
known to me by abundant fragments and imperfect portions 
of a very large test. In 1890 I obtained an entire but very 
badly crushed example, which, together with the previously 
obtained fragments, was then regarded as Pericosinus gigas, 
McCoy, and was recorded as such from the above ’ locality, in a 
paper on the Geology of the Southern Portion of the Moorabool 
VaUey.i 

This record should now be expunged, for more recently I 
obtained the largest and most perfect example I have yet seen, 
and careful examination of this shows it to belong undoubtedly 
to the genus Linthia, and not to Fericosmus. The late Sir F. 
McCoy records^ Fericosmus gigas from Corio Bay, Geelong, but , 
the specimen as preserved in the National Museum., Melbourne, 
being very imperfect and badly broken, shows a good deal of 
the matrix, and unfortunately no such matrix is known to occur 
at Corio Bay, 

" It is possible that this specimen may have come from the 
Batesford Quarries, and if such should have been the case, it is 
likely that Fericosmus gigas, as well as the large new species 
of Linfhia herein described, may have existed in the same 
locality. 


1 Proc. Roy. Soc. Vic., vol. iv., n.s., pt. i., p. 18. 

2 Prod. Pal. Vic., dec. vii., p. 16, pis. 64, 65. 
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Qeniis Linthia in Victoria* 

Until recently the only Australian Older Tertiary record of 
Linthia was 'that of Professor K. Tate,, in 1885,^ when he at- 
tached the name of Linthia antiaustralis to an echinoid from 
the Riyer Murray Cliffs, near Morgan. 

In his revision of our echinoids in 189 P this was still the only 
species known. Linthia has recently been recorded"* from Yic- 
toria, when the above Murray Cliffs fossil, L, antiaustralis, Tate, 
has been referred to as occurring at Curlewis, near Geelong. 

In order to make the present description as complete as pos- 
sible, I have thought it as well to include a full description of 
the generic characters as given by Professor Martin Duncan in 
his Revision of the Echinoidea.* 


Genus Linthia, Merian, 1853. 

Test variable, small to large, oval or cordiform, grooved 
anteriorly, subacuminate or truncated posteriorly, tumid and 
gibbose dorsally, almost flat actinally. Apical system small, 
excentric in front ; four perforated basal plates ; the madre- 
porite separating the posterior basal plates and also the pos- 
terior radial plates. 

Ambulacra diverse ; the anterior in the broad groove, the 
pores round and small, the antero-lateral long, with the petaloid 
parts in grooves,, moderately long, divergent, pairs of pores, 
equal or subequal, nearly closing distally ; postero-lateral ambu- 
lacral petals also in sunken grooves, less divergent and shorter 
than the others. Ambulacra forming the greater part of the 
peristomial margins, and moderately broad on either side of 
the sternum. Peristome excentric in front, semilunar, with well- 
developed posterior labrum. An amphisternum, ; the second 
plates of both of the zones of the right posterior ambulacrum 
\mited, so as to produce ancient heteronomy. Periproct at the 
upper part of the posterior truncation. 


1 Southern Science Record, vol. i., n.s., No. 1, .Tan,, ISSo. 

2 Trans. Roy. Soc. S.A., vol. xiv., pt. ii., p. 277. 

F. Ohiipinan, Victorian Fossils, pt. ix., 1908 ; Proc. Roy. Soc. Vic., vol. xx., n.s., pt, 
ii., p. 2W, pi. xix., f. 1, 2, 3. 

4 Jour. Lin. Soc. Lend., Zool., vol. xxiii., 1801, p. 233. 
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A peripetalous fascicle entering the interradia, a lateral 
fascicle starting from the peripetalous close to the 'antero-lateral 
ambulacra and passing beneath the periproct. 

Tubercles crowded, largest actinaliy, usually orenulate and 
perforate, and either on flat or in sunken sorobicules. 


I. — Linthia moopaboolensis, sp. nov. 

(PL XXII., Figs. 1, 2 ; PI. XXIII, Figs. 3, 4). 

Description. — The test is very much depressed, and quite as 
tumid post-m,edially on the base or actinal surface, as behind the 
apex on the abactinal surface, becoming relatively much more 
flattened towards the anterior margin. The marginal contour is 
circular to very slightly elliptical, there usually being a little 
greater length in the antero-posterior diameter; deeply but 
narrowly grooved in front;, where the odd anterior ambulacrum 
runs, and the groove is not of uniform width, having its 
maximum width about midway between the apical system and 
the anterior margin, and its minimum width, which is about 
one-third of the maximum, at one-fourth of this distance from 
the anterior. The anterior groove indents the margin to the 
extent of one-tenth of the antero-posterior diameter. 

Upper surface very slightly convex, greatest convexity in the 
posterior interambulacrum, but not strikingly keeled. 

Seen in lateral profile the maximum height of the test is situ- 
ated at one-third the diameter from the posterior margin, 
abactinally gradually sloping to the anterior and posterior, 
actinaliy almost flat to the peristome, but running up at very 
low angle to the periproct. 

The transverse profile is biconvex, more regular dorsally, but 
ventrally flattening towards the ambitus, which in consequence 
is not very tumid, but rather suddenly rounded. 

Sternum convex, broadly lanceolate, well defined laterally 
by the posterior ambulacra, with two strong posterior tumidities, 
between which a shallow groove runs up to the elliptical peri- 
proct, the latter being obliquely set immediately below the 
margin. Peristome large, semilunate, eccentric to the front, 
and very close to the anterior notch, with a strongly swollen 



Genus Lmthia in Victoria* 395 

posterior labrum. Ambulacra petaloid, unequal, narrow, but 
deeply sunken, anterior pair (70 mm., in tbe type) longer than 
the posterior pair (55 mm.), the anterior pair showing an angle of 
divergence of 125 degrees, whilst the posterior pair diverge at an 
angle of 50 degrees, all showing a slight forward curvature at 
their extremities. Tlie odd antei'ior ambulacrum shallow at first, 
then broadening and deepening, then further deepening and 
narrowing owing to the overhanging and closely approaching 
margins. 

Pores conjugate, upper series usually ovate, whilst the lower 
series are sometimes more nearly circular or only slightly 
elliptical, each ambulaeral plate being perforated very near its lower 
suture ; between thirty and forty pairs of pores exist in each 
poriferous zone, the smaller number being in the posterior 
petals. 

The tubercles are remarkable in this species for their extreme 
fineness, very minute mammillation, and uniformity on the 
greater part of the abactinal surface, becoming a little coarser 
towards the anterior notch. The sternum is medially finely 
tubereulate, but becomes much more coarsely sculptured towards 
the posterior ambulaeral plates, between the latter and the 
ambitus the coarsest tubercles occur, and these also tehow a 
marked increase in size towards the front margin. 

Tubercles perforate, scrobiculate, and the coarser ^on the base 
faintly crenulate, abactinal tubercles a little obliquely and back- 
wardly directed, the boss usually being eccentric on the scro- 
bicule, w’hich has the appearance of a flat surface, and very 
minute granules or miliaries surround the outside of the 
scrobicule. 

Finest scrobicules run three in 2 millimetres, while the 
coarsest are of about 1 millimetre in diameter, and the coarsest 
tubercle is not more than ’half a millimetre in diameter. 

There is a well developd but narrow (width, 1 mm.), and very 
sinuous peripetalous fasciole, which margins very close up to the 
petals ; a still narrower (about .5 mm.) lateral fasciole starts 
fx'om the peripetalous fasciole just a little behind and above the 
end of the antero-lateral petal, runs gradually towards the 
margin, then parallel with it for a distance before dropping 
below the margin, and apparently dips under the anus, but the 
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latter portion of its course is not absolutely distinct in the 
specimens Before me. 

Dimensions. — ^Longitudinal diameter, 195 millimetres ] trans- 
verse diameter, 1S5 mm. ; height, 55 mm. ; Periproct, 20 mm. 
by 15 mm. ; Peristome, 23 mm. by 4 mm. ; thickness of test, 
2 mm. 

Locality. — Polyzoal Limestones of the Filter Quarries, Bates- 
ford, Moorabool Valley. — Balcombian — Eocene. 

Ohservatiom. — In this species one is struck by the very large 
size associated with a comparatively thin and weak test, and 
this no doubt accounts for the large number of fragments or 
crushed specimens obtainable as against perfect examples, which 
have hitherto been very rare. This form appears to be one of 
the largest, if not the largest, species of the genus ; but I am 
not in a position to assert positively on this point, as I have not 
yet had access to all the described species. 

From Pericosmus gigas, McCoy, which, by the way, is also 
referable to the genus Linthia^ the present species differs in its 
much more depressed form, its profile views being very dis- 
tinctive, the anterior notch shows many divergent features, the 
ornamentation is of a much finer character, the tubercles are not 
so ornate, the fascioles are narrower and follow a rather different 
course, and the anterior petals diverge at a much smaller angle, 
and the poriferous plates are more crowded. The proportion 
of height to length in P. gigas is given as 45 : lOO, whilst in 
the present species it is only 28.2 : 100. 


IL— Linthia gigas, McCoy, sp. 

1882. Pericosmus gigas, McCoy. Prod. Pal. Vic., Dec. 

vii., pp. 15, 16, plates 64, 65. 

1892. Pericosmus gigas, Hall and Pritchard. Proc. Koy. 

Soc, Vic., voL iv., n.s., pt. 1, p. 18. 

1892. Pericosmus gigas, Pritchard. Ann. Report South 
Aust. School of Mines and Industries, p. 185. 
Ohservatiom . — The original records of the occurrence of this 
species have unfortunately been of a somewhat ambiguous 
nature. The type was indicated by McCoy as from the banks 
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of ‘the Murray, near its junction with the Darling, but those who 
know this locality have very grave doubts about its correctness. 
Then, again, Corio Bay is given as a locality, but the specimen 
preserved in the National Museum is certainly not in Corio Bay 
matrix, and it seems probable that the locality should have been 
Batesford. 

Professor Tate^ in his treatment of our echinoids only repeats 
McCoy^s original localities, and nothing is added to our knowledge 
by Dennant and Kitson’s Catalogue,^ while the latest is a very 
doubtful record on fragmentary remains of a very large echinoid 
from near the junction of the Grange Burn and Muddy Creek> 
Western Victoria, by Mr. F. Chapman.’'* 

Having regard to the characters of this echinoid, there seems 
very little doubt but that McCoy’s species is better .placed in the 
genus Li?ithiay and McCoy himself was not absolute in placing it 
as a P ericas mus, for he states : “I refer the fossil provisionally 
to Pericosmus as an aberrant species.” The imperfect remains 
recorded by Mr. Chapman from our Western District are referred 
to as probably Linthia gigas. 

In transferring this large species of echinoid to the genus 
Linthia, the possibility of the foregoing new species hereiu 
described, being only a form of L, gigas, has not been lost sight 
of, especially when one finds such enormous variability in all 
our echinoid species, which can be collected in large numbers. 
Still the characters in the specimens hitherto obtained of the new 
species appear, to run along sufficiently divergent lines to war- 
rant a distinctive name. 

Linthia gigas may be characterised by being a very large con- 
vexly rounded species with strongly swollen ambitus, very widely 
divergent anterior-lateral petals, which are distinctly sigmoidal, 
in general shape somewhat ovate, and nearly half as high as 
long. 

IIT. — Linthia antiaustralis, Tate. 

ItSSr). Linthia antiaustralis, Tate. Southern Science 
Record, vol. i., n.s.. No. 1, January, pp. 4, 5. 


1 Trans. Roy. Soc*. S.A., 1801, vol. xiv., pt. ii., p. 277. 

2 Reo. Geo. Surv. Vic., vol. i., pt. ii., p. 131. 

3 Proc, Roy. Soc. Vic., 1908, vol. xx., n.s., pt. ii., p.2l7. 
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1908. Linthia anti australis, Chapman. Proc. Roy, Soo. 

Vic., vol. xxii., n.s., pt. 2, pp. 215, 216, plate 
xix., f. 1, 2, 3. 

Observations , — This species had not been recognised as occur- 
ring in "Victoria until a recent publication by Mr. Chapman, 
when Curlewis, near Geelong, is given as its locality, though 
the specimen was apparently collected by Mr. Daintree as early 
as 1861. Professor Tate’s original particulars concerning this 
species are of the most meagre description, and failing a close 
and critical comparison, either with the type, or with Linthias 
of similar dimensions from the type locality, it seems to me 
well nigh impossible to make a certain identification. Pro- 
fessor Tate gives no figure of this species, but gives the dimen- 
sions as : Diameters of the base 60 mm. and 50 mm., and 
height 40 mm. Mr. Chapman figures the Curlewis specimen 
without any further descriptive particulars or dimensions, but 
notes in his explanation of the plate that the figures are natural 
size. 

Figure 1 measures in length, 44 mm. ; height, 27 mm. Figure 
2, length, 42 mm. ; width, 37 mm. Figure 3, length, 45,5 mm. ,* 
width, 39 mm. 

These figures represent the profile, the dorsal view, and the 
ventral view respectively, but do not appear to show a very 
accurate agreement, and hardly seem close enough to Tate’s 
particulars to admit of absolute certainty in the matter of this 
identification. With discrepancies of this kind and poor repro- 
duction, it is little wonder that photographic reproduction of 
echinoids is strongly objected to in certain quarters. 

I am quite aware that it is no easy matter to get good accu- 
rate photographs, and then again to follow that up by equally 
good reproduction ; but at any rate every precaution should be 
taken to start well. For the sake of argument, suppose that 
this Curlewis echinoid does not prove to be Tate’s Murray Cliffs 
species, then,- what have we got? First a very poor original 
description, then figures which do not represent it, and of 
course many workers would be likely to look at the figures first, 
and we have a highly interesting position for a young student. 

Such difficulties do present themselves occasionally, but surely 
it should be our very best endeavour to avoid the possibility of 
such confusion for the sake of subsequent investigators. 
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TV.— Linthia nelson!, McCoy, sp, 

1882. Pericosmus nelsoni, McCoy. Prod. Pal. Vic., Dec. 

vii., pp. 17-19, pi. 66, f. 1, 2, and pi. 67, f. 1. 

1891. Pericosmus nelsoni, Tate. Trans. Boy. Soe. S.A., 
vol. xiv., pt. 2, p. 277. 

Observations . — Tliis species which, so far as I am aware, has 
only been collected from the Waurn Ponds quarries, which are 
situated about seven miles west of Geelong, appears on examina- 
tion to require its removal from the genus Pericosnius to 
TAnthia. All the characters of my specimens agree absolutely 
with those of Linthia^ and also with McCoy’s description of the 
above species, with the exception of the courses of the fascicles. 
Ijx niy examples there is a distinct and complete peripetalous 
fascicle, and a latero-sub-anal fascicle, which starts from the 
peripetalous a little above and behind the end of the anterior 
lateral petal. McCoy figures a basal view (plate 66, f. 2), which 
is very misleading in its anterior and 'posterior aspect. Through 
the courtesy of Mr. F. Chapman I have been able to examine 
McCoy’s type and figured specimens, in addition to other ex- 
amples, preserved in the National Museum, Melbourne. I was 
very much surprised to find McCoy’s original material in such an 
imperfect state, and so poorly preserved, and this no doubt 
accounts for the discrepancies which appear to exist. On plate 
66, figure 1, the posterior dorsal keel is abnormally flattened 
owing to crushing, whilst it is really distinctly angularly keeled 
in perfect specimens. 

Plate 66, figure 2, shows the base of another crushed specimen, 
but I was unable to detect the anterior portion of the peri- 
petalous f asoiole in the position as figured ; it is just discernible 
on the front margin, but could not be visible in the view as 
shown, unless the artist’s licence goes so far as to permit, first, a 
tipping up of the posterior end to include a view of the periproct, 
and then a similar treatment for the front of the test, to include 
as much character as possible. 

Figure 1, on plate 67, is wrong in its fascicle track, for while 
one side of this specimen is somewhat obscure, the other dis- 
tinctly shows the lateral fascicle running up to and joining 
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the peripetalous at the rear, and a little above the end of the 
anterior lateral petal. 

The anteiior notch and the space whore the odd anterior 
ambulacrum is lodged may be rather deeper, and the oilier 
petaloid ambulacra may be more sunken than indi<‘aied by 
McCoy in his description. 


EXPLANATION OF PLATES. 

Plate XXTI. 

Fig. 1. — Linthia mooraboolensis, sp. nov. Abactinal view. 

„ 2. — Id. Longitudinal profile, 

Plate XXIII. 

Fig. 3. — Linthia mooraboolensis, sp. nov, Aotinal view. 

„ 4. — Id. Profile from the front. 

Note. — A ll the figures are much reduced, the actual specimen 
figured being a little over 7^ inches in its greatest diameter. 
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Professor of Biology in the Melbourne University. 

(With Plates XXIV., XV.). 

[Bead 10th September, 1908.] 

In February, 1905, Dr. T. S. Hall collected at Loride, on the 
shor^i^ of the southern coast of Victoria, a few specimens of a 
sm I organism that had evidently been thrown up during heavy 
weather in Bass Strait. From that time to this no further speci- 
mens have been obtained. Dr. Hall was unable to preserve 
many, and the fourteen that he did secure were preserved in 
formalin, and remained unnoticed until recently in the store col- 
lections of the Biological Laboratory in the Melbourne Univer- 
sity. 

The general appearance of the organism suggested at first 
gldnce an alliance with the Ctenophora, but what appears on 
superficial examination to be of the nature of ctenophoral bands 
turn out, on minute examination, to have nothing whatever to 
do with these, and not to possess the slightest trace of cteno- 
phoral plates or canals. 

I thought at one time that the organisms might be detached 
parts of some larger form — specially modified individuals of 
some colonial animal — but careful search reveals no trace of any 
such separation having taken place, and I can only conclude, 
therefore, that they represent a stage in the life history of some 
form which is at present unrecognised ; possibly, as will be seen 
later, a nurse stock. 

. Their structure is at once simple, definite and remarkable, 
and, in certain respects, quite unlike that of any organism at 
present described. 

Each has taken the form of a mass of stiff jelly with fo\ir 
sides and an oral and aboral end. (Figs. 1, 2, 3, 4.) ' Every 
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margin is bounded by a very distinct band of finely punctated 
material that stands out clearly as a light band when the 
organism is viewed against a dark background. For the pur- 
pose of convenience in reference, I have numbered the lateral 
margins of the quadrangular mass, 1, 2, 3 and 4. 

In Figure 1 is seen a general view of the organism. It is 
quite transparent, and by careful focussing under a low power 
the whole of the structure of the body can be seen. Figure 1 
represents a side view, Figure 3 a view of the oral surface, and 
Figure 4 a diagrammatic transverse section. The dimensions 
of the largest specimen are as follows, but there is very little 
variation in size amongst them. Distance between oral and 
aboral surfaces, 11 mm.; width between margins 1 and 3, 
9; mm. ; downward projection of margin 1, 2.5 mm. 

General Form.—When the animal is alive the body is prob- 
ably a fairly regular, quadrangular shaped mass of stiff jelly. 
The mouth lies in the middle of the oral surface, and leads into 
a simple, wide, flask-shaped cavity occupying the centre of the 
jelly mass. From the central point of its distal end there arises 
a very small but distinct tube which runs up to, and opens 
on a conical projection on the aboral surface. (Fig. 2.) 

The margin numbered 1 (Figs. 1 and 5) is prolonged beyond 
the oral surface so as to form a conical projection, the three 
sharply marked edges of which are serrated. The surface that 
lies J^etween the margins 1 and 2 (Figs. 1, 2, 4 and 5) is in- 
dented by a deep groove which penetrates the jelly almost as 
far as, but , not quite ' to, the central tubular cavity. On the 
aboral surface the jelly is lifted up (Fig. 2) to form a conical 
projection, which is cut through by the groove, into which, at its 
upper end, the small tube from the central cavity opens. The 
groove, which forms one of the most remarkable features of 
the organism, is a very definite structure, and extends to within 
a short distance of the oral surface. Except at the aboral end 
its lips are close together. At the oral end one lip is continued 
(Fig. 5) . as a well-defined • line of densely punctated material, 
precisely similar to that of the margins, marked with ten or 
eleven serrations. It passes down, curving gracefully on to the 
aboral projection . already described, the groove not extending 
so fa^ as its termination. 
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Structure of Body Wall. — One of the most striking features 
is the entire absence of any cellular structure on the surface of 
the body. When stained with Haemaluih or Picro-carmine, 
transverse sections cut with the freezing microtome^ showed, 
except along the marginal lines, only a homogeneous jelly extend- 
ing from the central cavity to the surface, without a trace of a. 
cell either in the jelly or on the external surface. Preparations 
were made of four specimens, with precisely the same result 
in each case. It is, of course, possible, but scarcely probable, 
that every vestige of cellular structure, supposing such to have 
once been present on the surface, may have been rubbed off. 
The otherwise very definite and in all cases similar form and 
appearance of the outside surface of the fourteen specimens 
seem' to indicate that this remarkable structure, or rather 
absence of structure, is characteristic of the organism. 

As already said, the margins are very definitely modified. 
Against a dark background they stand out white. In some cases 
they are slightly broken and discontinuous, but as a general 
rule they are regular. On the surface of each is a very definite 
cuticular layer, sharply marked by reason of the fact that if 
does not, or at most only slightly, take stain. On the oral pro- 
jection, and also in some cases on the lower parts of the other 
marginal lines and around the margins of the oral surface the 
cuticle is distinctly serrated. (Figs. 5 and 5a.) Each serration 
has a core of material that slightly takes stain. On either side 
of the marginal lines the cuticle merges into the general outer 
layer of the jelly, which sometimes has the appearance of being 
slightly modified as if to form a thin cuticle over the jelly mass. 
Beneath the cuticle of the marginal lines lies a band of very 
finely punctated material, but beyond these punctations, which 
nre densest close beneath the cuticle, not a trace of structure 
can be detected. There are no cilia, no ctenophoral plates, and 
no canals. 

The terminal curved and serrated lip of one side of the groove 
(Fig. 5) has the same structure as the marginal lines. 

The Central Canal. — The central tubular cavity, with the 
aboral canal and certain structures associated with them, are 


1 I am indebted to the kindness of Mr. W. Fielder for cutting- these sections for me. 
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the only parts where any cellular structure can be detected. 
The central tube functions, presumably, as an alimentary canal. 
Its oral opening is just a simple round hole in the jelly, and 
from this a flask-diaped tube, ■ gradually increasing in size, ex- 
tends upwards for about four-fifths of the length of the jelly 
mass (Al. 1). From the centre of the aboral end a small but very 
definite canal arises, and from the same point four bands take 
their origin and run down the walls of the tube, alternating in 
position with the angles of the jelly mass (Figs. 1 and 2). One 
band corresponds in position with the deep external groove. 
(Fig. 4, Gl. 1.) In two of the specimens indications can be 
detected of a very finely attenuated plate-like structure running 
across to each of the four faces of the jelly from the modified 
bands. (Fig. 4., Spt.) One of these plates corresponds in posi- 
tion with the deep groove, but in three specimens of which 
sections were cut I couJd not distinguish the faintest tr-ace of 
any structural difierentiation representing them. There is not 
the slightest indication of any canal system other than the 
central tube. The relationship of the various structures referred 
to are represented diagramatically in Figure 4. 

In some specimens the bands on the wall of the central cavity 
do not extend as far as the oral opening, but in others they do. 
Each has clearly a double structure, probably representing two 
TOW'S of cells, and they (together with the small aboral canal 
and two special -structures to be described later) stain much 
more deeply than any other part. In Figure 6 a small part of 
one is shown, together with the adjacent lining of the tube. 
The band show^s no clearly marked outline of cells, only faint 
indications of this. The protoplasm is reticulated, and when 
stained stands out in strong contrast to the homogeneous jelly 
in contact with w^hich it lies like a ribbon. The cells, if such 
they be, are much flattened out, and contain numerous rounded 
and irregularly shaped bodies, which stain deeply and some- 
times enclose unstained spherical portions. Between the bands 
the remaining part of the wall of the tube is lined by a single 
layer of extremely thin cells (Fig. 6, Gl. 2) wuth nuclei that are 
smaller than the dark bodies in the bands, and take stain much 
less deeply. These cells are evidently easily displaced, as in 
some cases they are absent, and the w-all of the tube is actually 
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formed of jelly. In transverse section they are like the thinnest 
of pavement , cells, 

The aboral canal, though small in diameter, is very clearly 
defined, and as already described, opens into the groove that 
furrows one side of the organism, and ends in the conical pro- 
jections on the aboral surface (Fig. 2). The wall of the canal is 
formed of a definite gelatinous material- which’stains somewhat 
more deeply than the ordinary jelly mass, and contains nuclei. 

Aboral Organ. — In two specimens there is a curious but 
definite bunch of projections associated with the aboral canal, 
lying in the groove close to its external opening. . The bunch 
of processes is transversed by short canals which open into the 
aboral canal. (Figs. 7 and 8. Al. 2, Al. 3.) The body of the 
whole mass is made of the same gelatinous material as the main 
organism, with, however, a tendency to a fibrous formation. 
Nuclei are scattered irregularly through it, but in addition to 
these large numbers are arranged in definite relationship to the 
external surface, and the walls of the canals (Fig. 7), indicating 
a cellular formation, though no trace of cell outline can be dis- 
tinguished. Most of the projections are club-shaped, and when 
stained and cut in section show the structure represented in 
Figure 8, Pr. There are a number of vei*y definite dark bodies 
often arranged in two roughly, concentric series. The processes 
are apparently only solid masses of jelly in which these block- 
like structures are embedded, and their arrangement and gene- 
ral resemblance to what are evidently nuclei in other parts of 
the processes and in the walls of the canals traversing the latter, 
’suggest the idea that they also are nuclear. If this be so they 
are of large size in comparison with the cells with which they 
are associated. It is just possible that some of the canals open 
on the surface of this enigmatic organ. In three parts there 
are distinct indications of such openings, but I have not been 
able to determine the point with certainty. 

The Oral Organ. — The only structure remaining to be de- 
scribed is one that is present in four out of the fourteen speci- 
mens^ no trace of it is to be found in any of the others. In 
two of the four it is well marked. In Figure 3 a small process 
can be seen projecting from the oral opening. It is attached 
to the oral end of one of the cellular bands on the wall of the 
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central cavity. In the specimen drawn in Figure 3, the process 
is horse-shoe shaped,, which is probably its normal, form. It is 
very small — its relative size can be judged from the figure re- 
ferred to, which is five times the size of the original. The one 
represented in Figure 9 is a part of the structure in another 
specimen that was stained and cut by the freezing microtome. 
In this the close part of the horse-shoe extended round one 
quarter of the oral opening, that is, each of the t:«ro limbs cor- 
responded in position to one of the cellular bands on the wall of 
the central cavity. Unfortunately, the section was somewhat 
broken, and I am unable, amongst the broken parts, to deter- 
mine definitely the nature of one of the limbs, which appears to 
be somewhat smfijjler than the one figured, which has retained 
its original position. In one of the four specimens in which 
this organ can bo seen, the part attached to the oral surface is 
alone present, the two limbs of the horse-shoe either not having 
been developed, or, more likely still, they have been knocked 
off by the buffeting of the waves on the shore. 

The general structure is seen in Figure 9, which represents, 
as the section was a thick one, a drawing of the solid object. 
The part attached to the oral surface has the appearance of a 
semifibrous gelatinous band containing many nuclei, often ar- 
ranged in rows (d). It is apparently attached along its whole 
length, but in parts there are remarkable lines of nuclei (e) 
associated with structures that look like special attachments to 
the jelly around the mouth. When examining this section under 
the dissecting miscroscope, I separated the greater part of the 
horseshoe lying between the two limbs from the oral margin 
with comparative ease, but at each of the points from which the 
limbs- depend the attachment is a very firm one. It will be 
noticed that the nuclei, if such they be, of the bands with which 
this horseshoe-shaped organ is connected are much larger than 
those of the latter; 

The limb shows three different parts, first a fibrous part (a), 
second a gelatinous part with regularly arranged nuclei (b), and 
third, ,a well-marked row of densely packed nuclei (c), lying 
along a well-marked track between the first and second. At the 
, spot marked N, the limb has a decidedly narrow neck where it is 
attached to the edge of the oral opening (o.m.). In this region 
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there are rounded lumps of gelatin6us material containing irregu- 
larly arranged nuclei. A more or less definite line of nuclei (d) 
appears to run along the closed end of the horseshoe^ and then 
on to the limb. The general appearance gives the impression 
that a proliferation of cells is taking place in the attached por- 
tion, and in the neck region just alluded to, and that the cells 
thus formed are wandering on to the limb.. If this be the case, 
it is possible that the organ is of the nature of a stolon. 

General Remarks. — It appears to be impossible to indicate the 
relationships of this curious organism. The marginal bands at 
first call to mind those of a ctenophoran, and the main central 
and aboral canals in like manner stiggest the stomodaeal and in- 
fundibular canals respectively, but there is no trace whatever of 
any structures resembling the canals that arise from the infundi- 
bulum: there is no sense organ: no nerve system; no con- 
tractile tissue ; the marginal bands are entirely deviod of cilia, 
and if the deep groove has any relation to a tentacle sheath it is 
remarkable for its asymmetrical development. The total absence 
of cells on the external surface is an extraordinary feature, nor 
do the specimens convey the idea of this being due to accident 
or bad state of preservation, as they are all in precisely the same 
condition, and, moreover, the cells of the bands on the canal 
wall and of the oral and aboral organs are all intact. 

Comparison with the members of any other group of animals 
appears impossible, and the only hypothesis as to its significance 
that I can offer is one that is suggested by the oral organ. In 
connection with this I have described above what has the apr 
pearance of a proliferation of cells taking place on and close to 
the part which is attached to the oral margin. From this part, 
also, it looks very much as if the cells were passing off on to. 
the limb of the organ. If this be so, then it is possible that the 
latter is an early stage in the development of a stolon, and 
that this enigmatical organism is a nurse form in the life history 
of some animal — but as to what this animal may be we have at 
present not the slightest clue. t 
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EXPLANATION OF PLATES XXIV., XXV. 

1 . — General view from the side. The lateral groove is re- 
presented between the marginal bands 1 and 2. Marginal 
band 4 is seen through the transparent jelly. 

Fig. 2.— A portion of the aboral surface on a larger scale, to 
show the conical elevation ou.t through by the groove, 
the, upper part of the main central canal with its four 
bands of cells, the small aboral canal and the processes 
, forming the aboral organ close to the opening of the 
canal into the groove. 

Fig. 3. — Oral view. The mouth is seen in the centre leading 
directly into the central canal. The numbers 1, 2, 3, 4, 
correspond in position to the marginal bands seen from 
the side in Figure 1. The downward growth, conical in 
form, of the angle associated with marginal band 1, pro- 
duces the appearance of asymmetry which is probably 
also accentuated by irregular contraction duripg, pre- 
. servation. 

Fig. 4. — Diagrammatic transverse section across the middle of 
the body. The marginal bands are numbered, as in the 
other figures. The relative positions of the marginal 
bands, lateral groove, ribbons of cells on the walls of the 
central cavity, and the faintly, marked septa (?) are 
shown. The latter are indistinguishable in sections, and 
only visible in a few specimens. 

-Fig.. 5^~^Downward eonical pvomm of one angle of the oral, and 
^ 3 V the oral end of one lip' of the lateral groove drawn on a 
, l;argor scale, to Show the serrations. 

iFig. Sk^-j^prtion of a marginal band to show the “ cuticle '' and 
.pmictated material beneath. (Zeiss F. Oc. 2.) 
iFig.J.^Part of one of the four ribbon-like bands of cells on the 
the central cavity, together with the surrounding 
i lining the rest of the cavity. All are extremely thin, 
> the latter having much more definite outline than the 
i f; former. (Zeiss F. Oc. 2.) 

Figs. ^ and 8. — Sections across the aboral organ, showing the 
canals that traverse it, and the regular arrangement of 
the nuclei in the jelly of which it is formed. 
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Fig. 9. — A portion of the oral margin with a part of one limb 
of the “ oral organ.^" 


LIST OF REFEEENCE LETTERS, Etc. 

a, b, c, d. Special rows of cells associated with the “oral organ.” 

Al. 1 Main central canal. 

AI. 2 Aboral canal. 

Al. 3 Canals traversing the “aboral organ.” 

B.l.g. Lip of lateral grove.' 

Ot. “Cuticle” of marginal band. 

E. Nuclei of special cells for attachmen t of “aboral organ. 

Gl. 1 Ribbon-like band of cells on walls of central cavity. 

Gl. 2 Flattened cells on walls of central cavity, 

li.g. Lateral grove. 

N. “Neck” of “oral organ.” 

O. B. Part of “oral organ” attach(‘d to oral margin.” 

O. M. Margin of oral opening. 

P. Proliferating cells. 

Pr. Solid processes of “aboral organ.” 

Pet. Punctated material of marginal band. 

Spt ’ Faintly marked septum (?); 
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By 0. M. MAPLESTONE. 

(With Plates XXVI.-XXVIII.). 

[Read 10th September, 1908]. 

Some five years ago the Rev. Dr. Porter, of Petersham, N.S.W., 
8ent.^ine ,some slidies of Polyzoa that he had received from the 
Gilbert Islands. At that time I was not able to do more than 
make a cursory examination of them, and I laid them aside. 
Now, however, I have been able to make a thorough examination 
of them, and, as would naturally be supposed from the locality 
from which they came, being situate on the Equator, in longi- 
tude 174 deg. East, I found that almost all of them were new 
to science. Many of the specimens are not in very good condi- 
tion, having minute fragments of sand, etc., adhering to them, 
and some of them are in a fragmentary state ; still among them 
I have found many of considerable interest. 

In addition to those described below, there were a specimen of 
a Farciminaria too much shrivelled up to identify ; a specimen 
of a very slender form of Tuhucellaria ctreoides less than one- 
fourth the diameter of those found upon this coast, but other- 
wise identical with them ; a Bettpora indistinguishable in its 
zooecial characteristics from jR. 'producta. Busk., recorded in 
the ‘‘ Challenger Polyzoa as from Tongatabo and the Philip- 
pine Islands (Gilbert Islands are about midway between these 
places), but the branches are free, not anastomosing, and very 
much narrower and more delicate than those described by Busk ; 
and a specimen of Sckizoporella ceciUi^ which, though not ex- 
actly the same as the form found here, cannot be differentiated 
from it ; also specimens of Reteporae, Crkiae, Lichenoporae^ 
Tubuliporae, and other genera which cannot be definitely placed, 
being more or less imperfect, and on the slide containing the 
Oatenaria are some pieces of a Notamia, but as the dorsal sur- 
face only is visible, the species cannot be determined. 
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Catenaria infundibuliformis, n. sp. (PL XXVL, Fig. 1). 

Zoarium free. Zooecia tubular below, expanded and yentricose 
above ; surface punctate witb a smootb longitudinal band on tbe 
dorsal surface ; distal end smootb, surmounted by 4 to 6 spines 
and two umbonate projections. Tbyrostome orbicular; oper- 
culum opening upwards. 

The specimens are entangled in a mass of sponge threads and 
are composed of single disconnected zooecia, so that the mode of ' 
branching does not appear ; “ a ” and “ b are side views of two 
different specimens ; c ” and “ d,” front views of two others ; 

“ d ” showing the operculum. 

Scrupocellaria gilbertensis, n. sp. (Plate XX VL, Fig. 2). 

Zooecia 6. to 10 in an internode, elongated. Thyrosrouie 
arched above, straight below; surrounded by an elevated ellip- 
tical area, in the lower portion of which is q, slightly raised cres- 
centic punctate area. Scutum suborbicular with rounded boss. 
Three to five spines above the thyrostome. Lateral avicularia 
large, pointing outwards and upwards, with a ligulate mandible. 

On the front of the zooecia, below the elevated area there is a 
small umbonate process, probably avicularian, but the specimen 
is small, somewhat imperfect and much covered with small grains 
of sand, etc., so that it is difficult to make out the details, but 
sufficient are visible to show it is a good species. 

IVIegapopa gilbertensis, n. sp. (Platn XXVI., Fig. 3). 

Zoarium encrusting, Zooecia oval, with raised margins. Thy- 
rostome arched above, straight below, with a chitinous rib sepa- 
rating it from the proximal membranous flap ; a orenulated 
ridge extending from each side of the thyrostome in a curve to 
the margins, thence downwards to the base enclosing a granu- 
lated, slightly depressed area in which are two large subcircular 
perforat'ons (opesia), in some cases covered with an epitheca. 

This specimeix is growing upon a small red coral ; it much 
resembles in appearance Micopora coriacea, owing to tbe pre- 
sence of the two large perforations in the front wall, but the 
peculiar thyrostome with a raised ridge separating the upper 
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and lower parts of the operculum, show it to be a Megapora ; the 
membranous covering of the lower part is sometimes wanting, 
and shows an opening into the interior of the zooecia. 

It is worthy of note that the other two species of this genus 
have been found in high latitudes only ; M. riiigens. Busk, in 
the Shetland Islands (this species has no perforations' in the front 
wall); M. hyalina, Waters, is recorded from the Antarctic rer 
gion among the Polyzoa obtained on the voyage of the ^‘Beh 
gica.'^ This species has small perforations in the front -wall, and 
also some spines. The present specimen has no spines, 

Steganopopella porteri, n. .sp. (PI. XXVI., Fig. 4). 

Zoarium encrusting. Zooeoia quadrate,, margins^ raised. 
Cryptocyst occupying about two-thirds of area ; distal margin 
curved and studded with small tuberosities; surface perforated, 
the perforations have raised margins ; tube ” opening upwards. 

Locality, Solomon Islands. . . 

I include this species from the Solomon Islands, as it differs 
very considerably frpm the next species described, and from 
those described by Prof. Harmer in his revision of the genus 
published in the Quarterly Journal of Microscopical Science, 
vol. 43, p.. 225, ff. The specimen is. somewhat imperfect, and 
has minute fragments of sand, etc., adhering to it which obscure 
the surface of some of the zooecia. Only a few show any part 
of the membranous outer wall, and one or two of the opercula 
are present. There is no trace of dimorphism in the zooecia. 
The ^^ tube” takes the form of a cup, being constricted into a 
narrow neck at a short distance below the upper surface. The 
perforations in the cryptocyst are very peculiar, having raised 
margins, causing an appearance similar to that of a thin metal 
plate pierced with a blunt punch from beneath. 

Steganoporella minuta, n. sp. (PI. XXVT,, Fig, 5). 

Zoarium encrusting. Zooecia subhexagonal, arched above; 
margins raised, very rugose. Cryptocyst granulated, not per- 
forated ; opening subtriangular, but very irregular in shape. 

I have placed this in Steganoporella, as the zooecia have u 
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similar structure to that of the other species of the genus. The 
proximal margin of the opening in the cryptocyst is very irre- 
gular in form, but in every case the protruding portion shows an 
incurved part in the middle,' which I consider represents an 
imperfectly developed “ tube.'’ The zooecia are very much 
smaller than those of any other species, and the surface of the 
cryptocyst is granulated, not perforated. There is no trace of 
the membranous front wall in the specimen. 

Cribrilina gilbertensis, n. sp. (PI. XXVL, Fig. 6). 

Zoarium encrusting. Zooecia oval, ventrico^^e, with 8 to 12 
transverse rows of minute globular elevations. Thyrostome 
arched above, straight below, surrounded with a raised margin 
bearing seven long spines. On each side of the thyrostome 
there is a very long acute- avicularium placed slightly above it, 
extending and opening directly upwards. 

This species resembles C. radiata, but has not the central 
pore below the thyrostome of that species, and it has very long 
avicularia. It is a very delicate form, and has a glassy-like 
appearance. In the specimen from which the figure is drawn 
only the bases of the spines round the thryrostome are present, 
but in another specimen, which otherwise is somewhat imperfect, 
they are shown as delicate spines almost as long as the avicularia. 

Lepralia trispinosa, n. sp. (PI. XXVI., Fig. 7). 

Zoarium encrusting. Zooecia oval or pyriform, ventricose; 
surface slightly granulated. Thyrostome arched above, straight 
below, with three long spines above. An acute avicularium 
with a slightly curved mandible on the proximal margin of the 
thyrostome. 

A small, delicate species. The three long spines and the oral 
avicularium distinguish this species from others, 

Hiantopora corniculata, n. sp. (Plate XXVL, Fig. 8). 

Zoarium encrusting, Zooecia totally immersed and unde- 
fined j surface rugose, with irregularly shaped perforations. 
Long ligulate avicularia scattered about, and also some small, 
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very acute ones. Thyrostonie orbicular, margins slightly raised ; 
a long truncated, upright process on one side. 

The long upright truncated processes are not only on the edge 
of the thyrostomes, but occasionally ai'e present on other por- 
tions of the surface of the zoarium. Fig. 8a gives a side view, 
and Fig. 8b is drawn looking down straight upon the specimen, 
and shows the flat tops of the processes, one of which is on the 
surface of the zoarium, at a distance from the thyrostomes. In 
many of the zooecia the perforations are much more numerous 
than in those figured, making the surface cribriform. 

• 

Hiantopora corrugata, h. sp. (PI. XXYIL, Fig. 9). 

Zoarium encrusting. Zooecia oval, ventricose, immersed ; 
surface with irregularly shaped hollows and pores, sometimes 
radiating from the thyrostome. Thyrostome arched above, 
curved below, with a raised margin. 

The surface very irregularly cribriform, in many instances it 
consists of raised narrow ribs with deep hollows and pores 
between. The proximal lip of the thyrostome is often elevated 
into an umbo. 

MicPoporeMa irregularis, n. sp. (PI. XXVII., Fig. 10). 

Zoarium encrusting. Zooecia quadrate, but very irregular in 
shape ; surface very minutely maniillated, sometimes quite 
smooth, Thyrostome arched above, straight below ; a reniform 
covered opening below it. Ooecium globular, smooth, with semi- 
circular opening and operculum-. 

This is near M, malusii, but differs from, it in the smooth 
ooecium and mamilliform surface. One of the zooecia has a row 
of minute mamillae near the distal end. The specimen is a very 
small one upon which to found a new species, but I thought 
it worthy of a place in this paper on account of the peculiar 
abnommlity shown ; the ooecium on the left side of the specimen 
(as figured) I consider to be the normal form ; the other, which 
is apparently common to two zooecia, is mis-shapen, has no 
operculum, and the zooecia adjacent to it do not appear to have 
any thyrostomes. 
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Micropopelfa falcifera, n. sp. (PI. XXVTT., Pig. 11). 

Zoarium encrusting. Zooecia immersed, ovail, elongate, ven- 
tricose ; surface rugose, with small pores and rounded depres- 
sions, sometimes .in linear series round the margins. , A' minute 
pore with a raised border in the centre of the zooecium. Thy- 
rostome arched above, straight below, with slightly raised mar- 
gins ; an acute avicularium below proximal border, and one, or 
more, on the surface of the zooecium, some of them very small, 
with very acute mandibles. Large vicarious avicularia with long 
curved mandibles and a large pore, always situated on the in- 
curved side of the mandible, scattered about the zoarium. 

The chief peculiarity of this species is the very large vicarious 
avicularium, with a long, acute, curved mandible and the pre- 
sence of a large round pore in the surface of the cell. 

Schizoporella ensifera, n. sp. (PI. XXVII., Fig. 12). 

Zoarium encrusting. Zooecia irregularly orbicular or oval; 
surface uneven and crystalline in appearance. Thyrostome 
rounded, with a shallow sinus in proximal margin ; three spines 
on distal border ; two slightly curved ridges below, enclosing a 
slightly depressed subtriangular area. In some of the zooecia 
one of these ridges is replaced by a long falciform avicularium. 
Ooecium orbicular, contracted proximally ; distal portion punc- 
tate. 

A very small, delicate, glassy-looking species. The zooecia 
are very irregularly grouped. , , , 

Schizopopella perlata, n. sp. (PI. XXVII., Fig. 13). 

Zoarium ei^crusting, robust. Zooecia elongated, oval ; surface 
smooth, wuth small annular dark markings. Thyrostome 
orbicular with raised margins ; a very shallow sinus proximally ; 
a small avicularium with a triangular mandible just below or to 
one side. 

A very distinct species ; on one of the zooecia figured there is 
an apparently imperfect avicularium just below the middle. 
The surface is covered with small, annular, dark markings, with 
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a lighter- coloured centre, evidently being the epitheca covering 
pores in the calcified wall of the zooecia. 

Schizoporella nitida, n. up. (PI. XXVIl., Fig. U). 

Zoariuin encrusting. Zooecia oval, vehtricose ; surface 
smooth, with slightly elevated ridges radiating towards the 
centre. Thyrostoine with raised margin, arched above, straight 
below, with a deep, narrow sinus in the lower lip ; a very small 
avicularium close to the margin on one side. A few large 
vicarious avicularia, with spatulate mandibles scattered about 
the zoarium. 

A. iieat, small-celled form. The vicarious avicularia are 
characteristic of this species. 

Schizopopella granulata, n. sp. (PI. XXVTI, Fig. 15). 

Zoariuin encinisting. Zooecia irregularly quadrate or oval ; 
surface granulated or pitted ; a raised line between the zooecia. 
Thyrostome with raised margins, orbicular, with a deep sinus 
in the lower lip. A small subtriangular avicularium below th,e 
thyrostome near the middle of the zooecia, pointing either 
vertically or transversely. 

This is near S: triangular, Hincks and S. pachnoides, McG., 
but I think distinct : the avicularium is very much smaller, and 
is sometimes placed transversely. 

Schizopopella popifepa, n. sp. (PI. XXVII., Fig. 16). 

Zoarium encrusting. Zooecia ovoid, ventricose ; surface 
covered with minute circular pores. Thyrostome subtriangular, 
with raised margins, arched above, with a deep sinus in the 
proximal margin. An acute avicularium on one side close to 
the margin of the thyrostome in most of the zooecia, varying, 
however, in size, and also in direction. 

Schizopopella pepapmata, n. sp. (PL XXVIL’ Fig. 17). 

Zoarium encrusting. Zooecia elongate, quadrate; surface 
much depressed, perforated with small round pores ; margins 
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very higli, rugose, with small oval avicularia scattered about 
upon them. Thyrostome orbicular, with raised margins; a 
wide, deep sinus on the proximal margin. 

This is a very peculiar form. The zooecia are bounded by 
high, rugose, marginal edges, on which are scattered a great 
number of small oval avicularia, giving it a very unique appear- 
ance ; similar avicularia are present on the surface of most of 
the zooecia in the distal part on each side of the thyrostome. 

Pollaploecium, n. gen. 

Zoarium free, dichotomously branched ; branches consisting 
of internodes, joined by corneous tubes. Internodes composed 
of six to ten zooecia, united on their dorsal surfaces, facing all 
ways. Thyrostome with a sinus on proximal lip. 

This genus is near Biploecium^ Kirkpatrick (recorded from 
Mauritius), but differs therefrom chiefly by the internodes being 
composed of six to ten zooecia, whereas in D. mivplex (the only 
species) there are only two in an internode placed back to 
back ; the ooecia also are different. 

Pollaploecium gilbertensis, n. sp. (PL XXVIIL, Pig. 18). 

Zooecia oval or pyriform, ventricose; surface minutely punc- 
tate ; bordered by narrow, raised lines. Thyrostome arched 
above, straight below, with a deep sinus in the middle. Ooecia 
globose. 

This is the most interesting species in the collection. As 
noted above, this is near B, simplex,, and I would have placed 
it in the same genus, but the number of zooecia in an internode 
is made a generic distinction by Kirkpatrick. The ooecia are 
placed above the zooecia, and are continuous with them, only 
a slight suture showing the line of demarcation between them. 

Mucronella umbonata, n. sp. (PI. XXVIIL, Fig. 19). 

Zoarium encrusting. Zooecia immersed, area undefined ; 
surface with stellate and irregularly-shaped pores. Thyrostome 
orbicular. Peristome much elevated, with a straight, napow, 
deep notch in the side ; one side of which is more or less raised 
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into a prominent umbo. Ooecium oval, raised above the surface 
of the zoarium, with a triangular opening on the summit. 

The form of the peristome in this species is very various, but 
the narrow, slit-like notch is always present, though not always 
in the same position, and the raised umbo is in most cases very 
much more prominent than shown in the figure, but, as in 
them, the thyrostome is consequently almost hidden, so the 
figure was drawn from that portion of the zoarium bearing the 
only ooecium present on the specimen. 

Mucponella pugata, n. sp. (PL XXVIIL, Pig. 20). 

Zoarium encrusting. Zooecia elongated; surface very rugose, 
covered with irregular, rough elevations. Thyrostome orbicular, 
with a prominent quadrate mucro in the proximal margin. 
Occasionally a very large avioulariura, with a long, acute man- 
dible, on one side of the zooecia, pointing horizontally. Mar- 
ginal zooecia furnished with five slender spines on the edge of 
the thyrostome. Ooecium orbicular, somewhat flattened, with 
a round umbo in the centre and others round the margin and on 
the sufrace. 

A very rugose species. With age the spines seen on the 
marginal’ zooecia disappear. 

Cellepora crenulata, n. sp. (PI. XXYIIL, Fig. 21). 

Zoarium encrusting. Zooecia orbicular or cylindrical, closely 
crowded together so that only the upper or distal surface is 
visible. This surface is covered with irregularly shaped niamU- 
latiohs, mostly radially arranged. Thyrostome orbicular, margin 
slightly raised and crenate. A few large wedge-shaped avicularia 
scattered about the zoarium. 

The mandible o^ the avicularium is wedge-shaped and longi- 
tudinally ribbed, a very uncommon shape. 


EXPLANATION OF PLATES XXVI.-XXVIII. 

Fig. 1. — Oatenaria infundibuliformis. x 36. 

/ — Scrupocellaria gilbertensis. x 50. 

' 3.— Megapora gilbertensis. ’ x 25. 3ax36, 
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4. — Steganoporella porteri. x 25. 

5. — „ minuta. x 25. 

6. — Cribrilina gilbertensis. x 50. 

7. — Lepralia trispinosa. x 25. 7a x 50. 

8. — Hiantopora corniculata. x 25. 


9. — „ corrugata. x 25. 

10. — Microporella irregularis, x 25. 

11. — „ falcifera. x 25. 

1 2. — Schizoporella ensifera. x 36. 

13. — „ perlata. x 25. 

14. — ,5 nitida. x 25. 

15. — „ • granulata. x 25. 

16. — „ perifera. x 25. 

17. — „ . perarmata. x 25. 

18. — Pollaploecium gilbertensis. x 12. 

19. — Mucronella umbonata. x 25. 

20. — „ rugata. x 25. 

21. — Cellepora orenulata. x 25. 


18a X 36. 


• APPENDIX. 

Change of name of new species of Polyzoa ( Idmonea fasciculata ), 

The name “ angustaia ” given to a species of Id?nonea described 
by me in Part X. of “ Further descriptions of the Tertiary 
Polyzoa of Victoria/’ on page 234, vol. xxi. (new series), pt. i., is, 
I find, preoccupied ; I therefore substitute for it the name 
^ fasciculata P 

Line 21, page 234, should read Idmonea fasciculata^ n,s. 
(PI. VII., Pig. 6).” 

C. M. Maplestonk. 


29/12/08. 



Art XVIL — Description of a New Species oj 
Peripatoides prom West Australia. 

By BALDWIN SPENCER, M.A., C.IVI.G., 

Professor of Biology in the University of Melbourne. 

[Bead 10th September. 1908.] 

In March, 1907, Mr. H. M. Giles found in West Australia two 
specimens of a species of Peripatoides distinct from P. leuclmi^ti 
var, occidentalism the only one hitherto known from that part of 
the continent. It is evidently of rare occurrence, as Mr. Giles, 
though constantly on the lookout, has only recently succeeded 
in securing more specimens. In this instance he found three 
adults and four young ones, but, unfortunately, though two 
adults reached Melbourne safely, one adult and the young ones 
completely perished. The four adult individuals serve, howevei, 
to establish the existence of this second species in West Aus- 
tralia, and I have much pleasure in associating with it the name 
of its finder, who has devoted much time to the search. It may 
be described as follows ; — 

Feripatoides gilesii, sp. n. 

Size of Bo&y , — ^Three female specimens measure respectively 
22 mm., 25 mm. and 27 mm. One male measures 25 mm. 

Colour . — ^The general body colour is dull gieenish, yellow or 
reddish brown. There is no set pattern, but each specimen has 
a narrow, darker band down the mid dorsal line, with a median 
very thin light line — so thin as only to be visible with the aid 
of a lens. It is not nearly so well marked as in the specimen 
of P. leuclartiim figured by Bouvier,! and closely resembles that 
in Ooperipatus insignis. On each side of the body there is a 
broad, lighter band just above the level of the legs. The whole 


1 Ann, des Sci. Nat., 9th series, tome ii., 1905. This is C5alled oHentaUn^ by Bouvier, 
pi. xi. The nearest approach ainort«fst all those fig^ured by Bouvier to the skin of 
P. gUt^i is that of P. Hseni, pi. 4, 31. 
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under surface of the body and of the feet is devoid of pigment 
save for insignificant speckles scarcely visible without a lens. 

The whole surface is thrown into a number of transverse 
ridges, ornamented, as usual, by papillae, of which two varieties 
are present — (1) a smaller, and (2) a larger. The former is 
usually black, the latter has a terminal black part (the equiva- 
lent in size of the whole of the smaller kind), -with , a lighter 
basal part surrounded by a light, yellowish patch of skin. Each 
of the larger papillae terminates in a minute colourless spine 
which is apparently wanting on the smaller ones. 

The general colour of the body is affected, to a large extent, 
by that of the papillae. In the greenish coloured specimens they 
are always black, but in the brownish ones the great majority 
of them are chestnut-brown in colour. In all cases the rings are 
continuous across the mid dorsal surface, though they are 
crossed one after the other by the thin median light line, whichj 
however, in no way affects the continuity of the ridge, and may 
occasionally be quite wanting, a dark papilla then occupying 
the very middle line. The papillae throughout are arranged in a 
single line on each ridge. There appear to be always seven, 
ridges running between each successive pair of legs. 

Ambulatory Appendages , — The claw-bearing legs are sixteen, 
in number,! the first and last being somewhat smaller than the- 
others. Each has three spinous pads and about eight or nine 
rings of papillae, which contain only a very minute amount of 
pigment on the ventral side of the leg. On the proximal side- 
of the first of the rings, that is, just where the leg joins the« 
body, there is a small but very distinct round opening bordered, 
by a circle of papillae containing more pigment than those else- 
where on the ventral surface. This indicates the position of 
the external opening of the nephridium, and can be seen on 
every leg except the first and last pairs, though most noticeable 
in the middle and hinder parts of the body. In front of seg- 
ment five or six it becomes smaller and more slit-like. 


1 As an abnormality one specimen has fifteen lej^s on the left wde and sixteen on the 
right. The pairs are quite regular as far hack as the thirteenth. The sixteenth pair is 
normal on each side, but the one between this and the thirteenth on the left side is 
opposite the middle of the internal between the fourteenth and fifteenth legs of the- 
right side. 
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Crural Glands , — ^In one of tlie four specimens each of the 
legs, 6-14, carries a definite, small white glandular patch placed 
on the distal* side of the nephridial opening, ‘and always sepa- 
rated from the latter by two rings of papill£e. These, presum- 
ably, indicate the openings of crural glands, but I can see no 
trace of them on' the- two last pairs of legs, nor in the region of 
the reproductive opening. Their presence indicates the fact that 
this one specimen is a male and the three others females. In 
the latter there is no trace of any ovipositor, and in both males 
and females the generative opening lies between the base of the 
last pair of legs. 

Jaws , — ^The first jaw is simple in all the specimens, there 
being no trace of any accessory tooth. The second jaw has four 
clearly-marked and one minute accessory tooth. 

The number of the legs, together with the structure of the 
jaws, serves to distinguish this species from all other Austral- 
asian species of either of the genera, Peripatoides or Ooperi- 
patus. 

Locality. — Armadale, near Perth, West Australia. Collected 
by Mr. H. M. Giles. 



Abt. XVllL — ObsicUcmites — Their Origin from a 
Ghemical Standpoint. 

By H. S. summers, M,Sc. 

(Government Science Research Scholar, Geological Laboratory, 
University of Melbourne). 

[Read 8th October, 1908]. 

This paper is written in order to bring together the various 
analyses which have been made of obsidianites and allied sub- 
stances, and an attempt is made to show what bearing the 
chemical composition has on the various hypotheses that have 
been advanced to account for the origin of these interesting 
objects. . There is no necessity for any description of form, or 
mode of occurrence, of obsidianites, as this part of the subject 
has been exhaustively treated by Mr. Walcott,^ who also gives 
numerous illustrations of the diflterent types found. 

Chemical Composition. 

In searching through the literature on obsidianites, I have 
only succeeded in finding the records of seven complete analyses, 
and one of these, that of a Victorian specimen, published in the 
Melbourne Exhibition Catalogue, 1866, and quoted by Mr. 
Walcott, is much too inaccurate for purposes of classification, 
and is omitted from the following table of analyses. Mr. 
Walcott kindly supplied me with a broken obsidianxte from near 
Mt. Elephant, Victoria, and this has been carefully analysed by 
Mr. G. Ampt, B.Sc., in the Chemical Laboratory of the Uni- 
versity. Mr. Ampt has also analysed the material of three small 
buttons from near Hamilton, Victoria. These specimens were 
obtained for me by Professor Spencer, through Mr. C. French. 
A third analysis has been made by Mr. Ampt of a button from 
Lake Eyre District, South Australia. This button was one of 


1 Proc. Boy. Soc. Victoria, vol. .Ki., ii.s., pt. T., 1898. 
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a number presented by Mr. Kemp, of Peake Station, Lake Eyre 
District, to the members of Professor Gregory's party during 
their trip to that area. Besides making accurate determinations 
of the main constituents of the obsidianites, Mr. Ampt has made 
an exhaustive determination of the rarer constituents, and 
must be congratulated on the high standard of his analytical 
work. 

Several writers have referred to the chemical composition of 
obsidianites. Mr. Walcott, ^ while pointing out that the axialyses 
he quotes show that the glasses belong rather to the trachytic 
than to the rhyolitic series, adds : — ‘‘ It is to be regretted that 
so little has been done in their chemical examination, because 
it is quite possible that each, occurrence may present features in 
common, while differing from those of others. We should also 
be able to ascertain whether any divergence from ordinary 
obsidian can be established.'^ Mr. Simpson, ^ after quoting an 
analysis, states: — ‘"‘In chemical composition this specimen 
agrees with those found in Yictoria, New South Wales, ?lnd Cen- 
tral South Australia, as well as from Billiton and other islands 
of the East Indies. It is identical with that of ordinary obsidian 
of undoubted volcanic origin." Referring^ to the analyses of 
obsidianites from the Upper Weld and Pieman, Dr. Hillebrand 
says: — “The analyses revealed compositions which, while not 
absolutely unique in petrographic literature, are seemingly 
approached but once or twice. Very unusual is the molecular 
preponderance of potash over soda in a rock of this character 
so high in lime." 

In dealing with glasses such as the obsidianites, the micro- 
scope gives us no help in determining the composition, so that 
we must depend entirely on chemical analyses. It should, 
however, be noted that, having obtained a good seriejs' of 
analyses, the careful determination of the specific gravity of a 
specimen should give an approximate idea of its composition. 
It is impossible to properly compare analyses, simply stated as 
percentages of oxides, and the use of some such scheme of 
classification as that worked out by Messrs. Cross, Iddings, 


1 Proo. Eoy. Soc. Victoria, vol. xL, n.s., pt. I., 18«8, p. ;U. 

2 Bull. No. 6. “West Aust. Geol. Survey, p. 79. 

3 Annual Rep. of the Sec. for Mines, Tasmania, 190.5, p. 21. 
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Pirsson and Washington^ is absolutely necessary in order to find 
the true relationship between glasses, such as the obsidianites. 


The analyses 

of the obsidianites are as follows : — 





I . 

II . 

III . 

IV . 

V . 

VI . 

vir. 

VIII . 

IX . 

SiOa - 

72.39 

76.25 

77.72 

71.22 

70.62 

71.65 

64,68 

69.80 

73.59 

AljOs - 

13.12 

11.30 

9.97 

13.52 

13.48 

11.96 

16.80 

15.02 

12.35 

- 

.42 

.35 

.32 

.77 

.85 

6.62 

6.57 

.40 

.38 

FeO - 

4.48 

3.88 

3.75 

5.30 

4.44 

n. d. 

1.01 

4.65 

3.79 

MgO - 

1.87 

1.48 

1.59 

2.38 

2.42 

2.09 

2.50 

2.47 

1.80 

CaO - 

3.17 

2.60 

2.40 

3.52 

3.09 

3.03 

3.88 

3.20 

3.76 

NaoO - 

1.54 

1.23 

1.29 

1.48 

1.27 

1.76 

tr. 

1.29 

1.03 

K..6 - 

1.92 

1.82 

1,96 

2.28 

2.22 

2.40 

4.01 

2.56 

1.93 

h;o+ 

.11 

.32 

.15 


*01 



n.d. 

.27 

H,0- 

.02 

,02 

.04 


.06 



n.d. 

.53 

CO.. - 

nil 

nil 

nil 


nil 





TiO, - 

.76 

.65 

.86 


.90 



.80 

.70 

PA - 

nil 

nil 

nil 


nil 



nil 

nil 

MnO - 

.05 

.06 

tr. 

.28 

.42 

.16 

.20 

.18 

.15 

LiaO - 

st, tr. 

st. tr. 

st. tr. 


st. tr. 



st. tr*. 


SrO • - 

nil 

nil 

nil 





nil 

f. tr. 

BaO - 

nil 

nil 

nil 





? 

f. tr. 

C4 - 

nil 

nil 

nil 


tr. 





SOg - 

nil 

nil 

nil 


tr. 



? 

nil 

CrgOg - 

? 

nil 

? 







NiO - 
CoO - 

.06 

tr. 

j - .03 

tr. 

tr. 


tr. 

tr. 



1 

nil 

ZrOg - 

* 







9 . 

.01 

Total - 

99.91 

99.99 

100.05 

100.75 

99.75 

99.67 

99.65 

100,37 

100.29 

Sp. Gr. 

2.427 

2.398 

2.385 

2.433 

2.454 

2.47 


2.454 

2.428 


I. — Obsidianite from near Mt. Elephant, Victoria. Analysed 
by G. Ampt, 1908. 

IL — Obsidianite from near Hamilton, Victoria. Analysed 
by G. Ampt, 1908. 

III. — Obsidianite from Peake Station, near Lake Eyre, South 
Australia. Analysed by G. Ampt, 1908. 

IV. — Obsidianite from between Everard Eange and Fraser 
Range, South Australia. Analysed by C. v. John, 1900. Jahrb. 
d.k.k. geol. Reichsanst, Vienna, 1900, Vol. L, p. 238. 


1 Journal of Geolog'y, vol. x., pt. II., 1902. 
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V. — Obsidianite . from near Coolgardie, ■ Western Australia. 
Analysed by A. Hall, 1907. — Records- of the Geol. Survey of 
Victoria, VoL IL, Part 4, 1908, p. 205. 

VI. — Obsidianite froiii near Kalgoorlie, Western Australia. 
Analysed by E. S. Simpson, 1902. — West Aust. Geol. Survey. 
Bulletin No. 6, 1902, p. 79. 

VIL — Obsidianite from near tJralla, New South Wales. Ana- 
lysed by J. C. H. Mingave, 1897. Proc. Roy. Soc. of Victoria, 
Vol. XL, N.S„ Part L, p.^30. 

VIII. — Obsidianite from the Upper Weld, Tasmania. Analysed 
by W. F. Hillebrand, 1905.— Report of the Secretary for Mines, 
Tasmania, for 1905, p. 21. 

IX. — Obsidianite from Pieman, Tasmania. Analysed by W. 
F. Hillebrand, 1905. — Report of the Secretary for Mines, Tas- 
mania, for 1905, p. 21. 

By dividing the percentages by the molecular weights of the 
oxides the molecular proportions of the principal constituents are 
obtained, as under : — 



I . 

II . 

III , 

IV . 

V . 

VI . 

VII . 

VIIX . 

IX . 

SiOj - 

1.207 

1.271 

1.295 

1.187 

1.177 

1.194 

1.078 

1.163 

1.227 

AlaO , - 

.129 

.111 

.098 

.133 

.132 

.117 

.165 

.147 

.121 

Fe^Og - 

.003 

.002 

.002 

.005 

.00.5 

.006 

.041 

.003 

.002 

FeO - 

.062 

.054 

.052 

.074 

.062 

(.071) 

.014 

.065 

.053 

MgO - 

.047 

.037 

,.040 

.060 

.061 

.052 

.062 

.062 

.046 

CaO - 

.057 

.046 

.043 

.063 

.055 

.054 

.069 

.057 

.067 

NagO - 

.025 

.020 

.021 

.024 

.021 

.028 


.021 

.017 

KgO - 

.020 

.019 

.021 

.024 

.024 

.026 

.043 

.027 

.021 

TiOg - 

.009 

.008 

.011 


.011 



.010 

.009 

MnO - 

.001 

.001 


.004 

.006 

.002 

.003 

.003 

.002 


The classification of the analysis of the obsidianite from near 
Mount Elephant may be given as an example of the method 
used. The molecules in their right proportions are distributed 
among the normative ” minerals with the following result : 
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by 

.ll 

% 

M 

i 

i 

a> 

a 

1 I 



la 

22 

8 

1 

o 

Albite. 

Anorth 

Ilmenit 

S 

s 

jo *0 

a 1 

& 3 

cS 

» 

S' 

SiOa - 

- 1.207 - 

120 - 

150 > 114 - 


- 98 - 

- 725 

AljOj - 

- .129 - 

20 - 

25 - 57 - 

- 

- 27 

_ 

PeA - 

^ .003 - 

- 

- 

- 3 


_ 

PeO - 

. .062 - 

- 

- 9 

- 3 

. 50 - 


MgO - 

- .047 - 

- 

- 


- 47 - 

_ 

Ca.0 - 

- .057 - 

■- 

- 57 > 

- 

_ 


Na^O - 

- .025 - 

- 

25 - 

- 

- 

- 

K,0 - 

• - .020 - 

20 - 

- 


_ 

_ 

TiO, - 

- .009 ^ 

- 

- 9 

- 

_ 

_ 

MnO - 

- .001 - 

- 

- 

- 

- 1 - 

_ 


Reducing the foregoing results to percentages, we obtain the 
“ Norm.” or “ standard mineral composition/’ 


Mineral. 






Norm. 

Quartz 


.725 

X 

60 

s=: 

43.5 

Orthoclase 

s= 

.020 

X 

556 


11.1 

Albite 

= 

.025 

X 

524 


13.1 

Anorthite 


.057 

X 

278 


15.8 

Corundum 


.027 

X 

102 


2.8 

Hypersthene 

= - 

/ .047 
i .051 

X 

X 

100 ( 
132 ( 


11.4 

Ilmenite 


.009 

X 

152 

=s 

1.4 

Magnetite 

= 

.003 

X 

232 

== 

.7 


The “salic” minerals, i.e,, the quartz, felspar and corundum 
total 86.3, and the “femic” minerals, i.e., the ferro-magnesian 
minerals and iron oxides total 13.5. In the same way the norms 
of the other obsidianites may be calculated, the results being as 
follows : — 


Minerals. 

I. 

II. 

NORMS. 

III. IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

Quartz 

43.5 

51.8 

52.7 

38.4 

41.0 

38.6 

37.2 

38.8 

46.6 

Orthoclase- 

11.1 

10.6 

1 1.7 

13.3 

13.4 

14.5 

23.9 

15.0 

11.8 

Albite 

13.1 

10.5 

11.0 

12.6 

11.0 

14.7 


11.0 

8.9 

Anorthite 

15.8 

12.8 

12.0 

17.5 

15.3 

15.0 

19.2 

15.9 

18,6 

Corundum- 

2.8 

2.7 

1,3 

2.3 

3.3 

. .9 

5.4 

4.3 

•1.6 

Hypersthene 

11.4 

9.5 

9.1 

15.6 

13.0 

14.0 

6.2 

13.4 

10.3 

Magnetite - 

.7 

.5 

.4 

1.2 

1.1 

1.4 

3.9 

.7 

.4 

Ilmenite - 
Hematite - 

1.4 

1.2 

1.7 


1.7 


3.8' 

1.5 

1.4 
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Having calculated the norm., the next step is to classify each 
analysis. The classification of the analysis of the Mt. Elephant 
exaniple is obtained in the following manner: — 


Sal, _86.3 7 5 

Fem. 13.5 1 3 


== Class II. Dosalane 


Quartz _43.5 5 3 
Felspar 40.0 3 5 

K,0 + Kaa0__45 ^5^3 
CaO 57 3 5 

K,0 _20 5 3 
NagO 25 3 5 


= Order III. Quarfelic— Hispanare 
— Rang. III. Alkali-calcic — Ahnerase 
= Sub-rang. III. Sodi-potassic — Alinerose 


In a similar manner the classification of the other analyses is 
worked out, and a table is given showing the subdivisions to 
which each belongs. 


No. Class. 

I, - II. Dorsalane 

II. - I. Persalane 

III. - I. Persalane 

IV. - II. Dorsalane 
V. - II. Dorsalane 

YL - II. Dorsalane 
VII. - II. Dorsalane 
YTII. 11. Dorsalane 
IX. - I. Persalane 


Ordbb. 

III. Quarfelic 
Hispanare 
III. Quarfelic 
Columbare 
III. Quarfelic 
Columbare 
III. Quarfelic 
Hispanare 
III. Quarfelic 
Hispanare 
III. Quarfelic 
Hispanare 
III. Quarfelic 
Hispanare 
III. Quarfelic 
Hispanare 
III. Quarfelic 
Columbare 


Rang. 

III. Alkali-calcic 
Almerase 
III. Alkali-calcic 
Riesenase 
III. Alkali-calcic 
Riesenase 
III. Alkali-calcic 
Almerase 
III. Alkali-calcic 
Almerase 
III. Alkali-calcic 
Almerase 
III. Alkali-calcic 
Almerase 
III. Alkali-calcic 
Almerose 
III. Alkali-calcic 
( Pieman ase) 


SUB-RANO. 

HI. Sodi-potassic 
Almerose 
III. Sodi-potassic 
Riesenose 
III. Sodi-potassic 
Riesenose 
III. Sodi-potassic 
Almerose 
III. Sodi-potassic 
Almerose 
III. Sodi-potassic 
Almerose 
I. Perpotassic 
(IJrallaose) 
III. Sodi-potassic 
Almerose 
III. Sodi-potassic 
(Piemanose) 


To those unacquainted with this system of classification the 
subdivisional names, can convey no meaning unless the positions 
of these subdivisions are known, and therefore I include a table 
of portions of Classes I. and H. The small numbers in brackets 
indicate the number of high-class analyses of terrestrial igneous 
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rocks, published by Washington, ^ in each subdivision. Some 
of the analyses fall into subdivisions, to which no name has 
been given by the authors of the system, and when this is the 
case, I have suggested names, chiefly for convenience in refer- 
ence, and these names have been placed in brackets. In the 
complete classification there are five classes in all, and Classes 
1. and II. each have nine orders. All the rangs and sub-rangs 
into ■which Orders II., III. and lY. of Classes I. and II. are sub- 
divided, are shown in the tables : — 


Class T. — Pbrsalane. 

Order II. Bblgarb (13) III. Columbare (125) IV. Britannarb (378) 


Bang. 

Stib-rang. 

Siib-rang. 

Sub-rang. 

Sub-rang. 

Snb-raiig. 


I. A LA SKA SB - (47) 

i. « (1) 

ii. Magdebiu*gose(9) 

iii. Alaskose - (31) 

iv. X (3) 
V. Westpbalose (3) 


I. Liparase - (110) 

i. Lebachose • (3) 

ii. Omeose - (9) 

iii. Liparose - (78) 

iv. Kallerndose - (12) 
V. Noyangose - (8) 


Bang. I. Bargase - -(6) 


Sub-rang. ) 
Snb-i-ang. j 
Sub-rang. 
Sub-rang. 
Sub-rang. ) 


i. {Badomilitzose) (2) 

ii. a? (2) 

iii. X (2) 


IT. Alsbachase -(51) 

li. Mihalose - (6) 

iii. Tebamose - (25) 

iv, Alsba chose (16) 
V. Yukonose - (4) 


IT. Toscanase (191) 

ii. Bellenose - (6) 

iii. Toscanose (109) 

iv. Lassenose - (73) 
V. Mariposose - (3) 


Bang. II 

. (Moldavase) 

(5) 

Sub-rang. \ 
Sub-rang. ,S 

i. 

(Moldavose) 

(3) 

Sub-rang. 

ii. 

X 

(1) 

Sub-rang. 
Sub-rang. ) 

iii. 

X 

(1) 

Bang. HI. 

(Budweisase) 

(1) 

Sub-rang. 

i. 

(Jiudweisosa) 

(1) 

Sub-rang. 

ii. 

- 

- 

Sxib-rang. 

iii. 

- 

- 


HI. Biesenase (26) 

ii. X (7) 

iii. Riesenose - (11) 

iv. X (5) 

V. Vulcanose - (3) 

IV. (Piemanase) (1) 

i. X (0) 

ii. (Piemanose) (1) 

iii* - - - - 


III. Color ADA SE - (75) 

i. - - - 

ii. X (0) 

iii. Amiatose - (17) 

iv. Yello'wstonose (56) 
V. Amadorose - (2) 

IV. a? (2) 

i. - 

ii. - 

iii. X (2) 


Bang. 


V. - - - - V. 


Note. — An x indicates that analyses ar<3 known which belong to this division, 
but that no name is suggested by the authors. 
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Class II.— Dosalanb. 


Order 

II. - 

- 

- 

(0) 

III. Hispanare - (15) 

IV. Austbare 

- (241) 

Eano. 





E. Varingose - (5) 

I. Bantellarase 

- (10) 

Sub-rang. 





i. - - - 

i. - - 

- 

Sub-rang. 





ii. - - - 

ii. 

- 

Sub-rang. 





iii. Varingose - (4) 

iii. Grorudoso 

- (6) 

Sub-rang. 





iv. so (1) 

iv. Pantellerose 

(4) 

Sub-rang. 





V. - 

V. - - 


Bang. 

I. - 

- 

- 

- 

II. - - - (4) 

II. Dacase - 

- (40) 

Sub-rang. 





i; ■ - 

i. - - 

- 

Sub-rang. ) 





ii. X (1) 

ii. X 

(2) 

Sub-rang. 

ii. 

- 

- 

.. 

ill. X (2) 

iii. Adamellose 

- (19) 

Sub-rang. 
Sub-rang. ) 

iii. 

- 

- 

- 

iv. X (1) 

V. - 

iv. Pacose - 

V. - - 

- (19) 

Bang. 

II. - 

- 


- 

ill. Almebasb - (2) 

III. TONAIiASE 

-(156) 

. Sub-rang. 1 

i. 




, .Li (Xlrallaose) - (0) 

i. - - 

.. 

Sub-rang. > 




u. - 

ii. a; . , 

(8) 

Sub-rang. 

ii. 

- 

- 


iii. Almerose - (1) 

iii. Harzose 

- (26) 

Sub-rang. 

iii. 




iv. Sitkoae - (l) 

iv. Tonalose 

:'T»! 

Sub-rang. ) 




V. - 

v, Plaoerose 

Bang. 

III. 

- 

- 

- 

IV. (3) 

IV. Bandase 

- (36) 

Sub-rang. 

i. 

- 

. - 

- 

i.. ic (1) 

i. Sagamose 

- (2) 

Sub-rang- 

ii.. 

- 

- 

- 

ii: . 

ii. X 

(8) 

Sub-rang. 

iii. 

- 

- 

- 

Ui. •• » (2) 

iii. Bandose 

■ (26) 

Bang. 





V. Q-ordonase - (1) 

V. 

- 


Of the nine analyses quoted five fall into the sub-rang Alme- 
rose. In this subdivision Washington gives only one analysis-, 
“that .of a cordierite andesite from Almeria, in Spain. Eleven 
analyses are given in sub-rang Eiesenose, that to which the 
obsidianites from Peake Station and Hamilton belong, but 
(IJrallaose) is unrepresented and (Piemanose) is only represented 
by a segregation in granite. For the sake of comparison the 
following analyses are given. They are taken from Washington's 
tables of analyses. In the first column of each analysis is shown 
the percentage of each oxide, and in the second column is shown 
the molecular proportion ; — 
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I. 



II. 

III. 






" ^ 

z' ■■■ — 


SiO, 

63.75 

1.063 

77.27 

1.288 

68.87 

1.148 

Al,Os 

17.62 

.173 

9.98 

.098 

16.42 

.161 

FeoOj 

3,00 

.019 

2.58 

.016 

1.91 

.012 

FeO 

3.26 

.045 

.41 

.005 

2-06 

.029 

MgO 

3.41 

.085 

.51 

.013 

2.54 

.064 

CaO 

2.50 

.045 

2.28 

.041 

4.64 

.083 

NaaO 

1.75 

.030 

2.14 

.034 

1.25 

.020 

K,0 

2.40 

.025 

2.39 

.024 

1.10 

.012 

TiO, 

- 


tr.’ 




MnO 

- 


‘ - .99 

• .014 



H^O 

2,77 


.86 

' 

• 1.12 


Total 

- 100,45 


99.41 


99.91 


I- 

-Almerose. Cordierite 

andesite, 

Hoyazo, 

Cabo de 

Gata, 


Almeria, Spain. 

II. — ^Riesenose. Granite, Wengenweise, Henweg, Hesse. 

III. -^ — (Piemanose). Schliere in granite, Vorderberg, Riesen- 
gebirge, Silesia. 

Tbe norms for these rocks are : — 




I. 


II. 


III. 

Quartz 


31.9 

. w 

50.6 

. 

. 42.5 

Orthoclase - , 

- 

13.9 


13.9 

- 

6.7 

Albite 

- 

15.7 

- 

17.8 

- 

10.5 

Anorthite - 

- 

12.5 


10.8 

- 

23.1 

Corundum - 

- 

7.4 

- 

.3 

- 

4.7 

Hypersthene 

- 

12.0 

- 

1.3 

- 

8.6 

Magnetite - 

- 

4.4 

- 

1.2 

- 

2.8 

Hematite - 

- 



1.7 

- 



As a result of the classification of the analyses of obsidianites, 
we are now in a position to compare these analyses critically 
with one another, and also with other analyses. It is self- 
evident that there is a strong family resemblance between all 
nine analyses. Most of the obsidianites, as already stated, 
belong to the group Almerose, and the others do not diverge 
greatly froin this type. The subdivision Riesenose, though 
belonging to a higher class than Almerose, still falls into the 
corresponding Order, Rang and Sub-rang, the only difference 
being that the higher percentage of silica and lower percentage 



432 


H. 8. Summers: 


of magnesia and iron cause the total of the salic minerals in this 
case to be more than seven tinies the femic minerals. 

The Uralla analysis corresponds closely to the other analyses, 
and would fall into the group Almerose, but for the almost 
entire absence of soda. It will be seen that the total alkalis are 
about normal, and it is to be hoped that more analyses of 
buttons from this area may be made to determine if this result 
be in accord with others from the same locality. 

The analyses of the specimen from Pieman wanders farthest 
from the type group. The large excess of lime over the alkalis 
throws this analysis into Rang IV., otherwise it is fairly closely 
related to Riesenose. 

The division line between Class I. and Class II. is necessarily 
an arbitrary one, so that with an increase in the number of 
analyses of obsidianites we should probably get a perfect grada- 
tion from Riesnose to Almerose. Even as it is we see that some 
of the analyses belonging to the Almerose Sub-rang seem to be 
more nearly related to the analysis of the Hamilton specimen 
than to other analyses falling into the same group as them- 
selves. 

By far the most important result of the classification of the 
analyses is, however, to demonstrate clearly that rocks having 
compositions similar to those of the ol).sidianites are rarely met 
with among the igneous rocks of the earth’s surface. The im- 
portance of this result becomes veiy evident when we come to 
consider the origin of the obsidianites. 

The Origin of Obsidianites. 

Several hypotheses have been advanced to account for the 
origin and distribution of obsidianites, and naturally their 
chemical composition has an important bearing on the solution 
of the problem. It has been stated: — 

(a) They are artificial products. 

(b) They represent a peculiar form of volcanic ejectmenta. 

(c) They are meteoritic in origin. 

(a) Artificial Products , — 

At first sight the general appearance of obsidianites may 
incline one to the belief that they are artificial in origin, but a 
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consideration of the chemical composition shows that such a 
belief is untenable. The analyses show that if the obsidianites 
be artificial, they must have come from a common source, and 
are either the result of the melting down of some substance 
having the requisite chemical composition, or else are the pro- 
ducts of high-class metallurgical works. The occurrence of the 
buttons over such a large area shows that the distribution from 
this common source must have commenced long before the dis- 
covery of Australia, so that to believe in the artificial origin of 
obsidianites we must believe that among the Australian 
aborigines were first-class metallurgical chemists who had con- 
trol of temperatures of over 1300 deg. C. 

(b) Tolcanic Products . — 

Most of the earlier writers on this subject believed that the 
obsidianites were a peculiar form of volcanic bomb, and this 
opinion is still held by many. Various places, such as the 
volcanoes of New Zealand, South Victoria Land, and the Malay 
Archipelago, and the extinct volcanoes of Victoria, have been 
named as the source from which the bombs were derived. Un- 
fortunately, no reliable .analyses of Victorian basalts have been 
recorded, but analyses of rocks from the other areas are given 
below, together -with the analyses of the Coolgardie obsidianite 
for convenience in comparison. Only the more important con- 


stituents are quoted. 





1. 

11. 

III. 

IV. 

SiOa - 

70.62 - 

75.46 - 

68.51 - 

57.95 

AlA - 

13.48 - 

11.27 - 

15.96 - 

20.43 

FeA - 

.85 - 

1.17 - 

2.61 - 

3.43 

PeO - 

4.44 - 

2.05 

1.09 - 

1.35 

MgC) - 

2.42 

.27 - 

1.07 - 

.26 

CaO - 

3'.09 - 

.53 - 

3.14 - 

1.90 

Na,0 - 

1.27 - 

3.45 - 

4.01 - 

8.32 

K/) - 

2.22 

4.88 - 

1.82 - 

5.96 

H,0 + - 

.01 - 

.28 - 

n. d. 

,39 

H,0-- 

.06 - 

.07 . 

. 

,23 

TA - 

.90 - 

.05 . 

.82 - 

.40 

MixO - 

.42 - 

tr. 

.28 - 

.07 

Total - 

99,75 . 

99.93 

- 100.65 - 

100.76 

8p. Gr. 

2.464 - 

2.363 

- 2.329 . 

% 


4 
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I. — Obsidianite from near Coolgardie, Western Atistralia. 

II. — Obsidian from Mayer's Island, New Zealand. Analj’sed 
by P. G. W. Bayly. — ^Records of the Geol. Survey of Victoria, 
Vol. IL, Part 4, 1908, p. 205. 

III. — Andesitic Pumice from Krakatoa Eruption, 1883. An- 
alysed by G. Winkler. Washington, Chemical Analyses of 
Igneous Rocks, p. 193. 

IV. — Plionolitic Trachyte from top of 900 ft. knoll, Mt, 
Terror, South Victoria Land. National Antarctic Expedition, 
1901-1904. Natural History, Vol L, Geology, pp. 114, 119. 

The norms corresponding to these analyses are : — 



I. 

II. 

III. 

IV. 

Quartz - 

41.0 - 

35.5 - 

29.9 - 


Orthoclase 

13.4 - 

29.0 - 

11.1 - 

35.0 

Albite - 

11.0 - 

29.3 - 

33.5 - 

36.0 

Anorthite 

15.3 - 

.6 - 

15.6 - 

.8 

Nephelite 

- 

- 


18.5 

Corundum 

3.3 - 

• 

L6 - 


Diopside 

- 

1.7 - 


1.5 

Hypersthene - 

13.0 - 

2.5 - 

2.7 - 


Wollastonite - 

- 

- 


2.8 

Magnetite 

1.1 - 

1.6 - 

1.2 - 

3.5 

Ilmenite 

1.7 - 

0.2 - 

1.5 - 

.8 

Hematite 

- 

- 

1.7 - 

. l.O 


Prom these results we obtain the following classification : — 


CLASS. 

I. — TI. Bosalane 

II. — I. Persalane 

III. — I. Persalane 
I V.— I. Persalane 


OfiBER. 

III. Quarfelic 
Hispanare 

III, Quarfelic 
Colurabare 

IV. Quardofelic 
Brittanare 

VI. Lendofelic 
Russare 


BANO. 

III. Alkali-calcic 
Alraerase 
I. Peralkalic 
Alaskase 
TTI. Alkali-oalcio 
Coloradase 
I. Peralkalic 
Miaskase 


SUB-BANO. 

III. Sodi-potassio 
Almerose 

ITT. Bodi-potassic 
Alaskose 

IV, Dosodic 
Yellowstonose 

IV. Dosodic 
Miaskose 


The analysis of the New Zealand obsidian is that of a fairly 
normal acid glass, in which the sum of the alkalis very greatly 
exceeds the lime. Other analyses of New Zealand, rhyolitic 
rocks quoted by Washington are found to be closely related to 
that of the Mayer Is. specimen. 
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All the analyses of acid and intermediate rocks from South 
Victoria Land recorded by Dr. Prior are found to be closely 
related to one another, and the analysis quoted may be taken 
as ' fairly represent atiye. 

Very few analyses of recent volcanic rocks from the Malay 
Archipelago are recorded, the one given above being the only 
superior analysis of material from this area, quoted by 
Washington. 

An examination of the foregoing results should prove con- 
clusively that there is no chemical relationship between the 
obsidianites and the rocks quoted, and therefore the chemical 
evidence at present available is entirely opposed to the possi- 
bility of New Zealand, South Victoria Land or Malay Archi- 
pelago being the sources of the obsidianites; • 

Although no reliable analyses of Victoria basalts have been 
recorded, numerous micro-sections have been examined, and 
there is no evidence of any departure from a normal composi- 
tion, and as they are all basic in character, the obsidianites 
cannot possibly be glassy representatives of these rocks. Mr. 
Dunn^ suggests that the obsidianites may have preceded the 
basaltic flows, but this is impossible in some cases, as. the but- 
tons are often found resting on the surface of the lava flows. 
In some areas it has been shown^ that a gradual change has 
taken place in the composition of the lava poured out by the 
volcanoes of that area, the result being that whereas the earliest 
flows were basaltic, the final products were more closely allied 
to obsidian. 

Even if we disregard the almost unique composition of the 
obsidianites, we are not justified in assuming that they repre- 
sent any such acid residuum from a basic, magma, for if acid 
diflerentiation products were formed we should certainly find 
some traces of them in or around some of the extinct cones. 

It would seem, therefore, that the advocates of a volcanic 
origin for the obsidianites receive ho support, from a considera- 
tion of their chemical composition. 


1 Records of the Geol, Survey of Victoria, vol. ii., pt. IV,, 1908, p. 204. 
1 Qeikie’s Text Book of Geolojjy, pp. 137, 349, 708. 


4a 
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(c) Meteor itic Origin . — 

Before discussing what bearing the chemical composition of 
the obsidianites has to the meteoritio hypothesis of their origin, 
some account of their distribution from a chemical standpoint 
is necessary. 

Referring back to the table of analyses, it will be seen that 
the specific gravity practically varies inversely as the percentage 
of silica. By determining the specific gravity of a specimen, 
therefore, we have a quick method of arriving at its approxi- 
mate composition. On receiving Mr. Ampt^s analysis of the 
Peake Station obsidianite, I was struck by the extremely low 
specific gravity (2.385) of this specimen, no other recorded 
determination being less than 2.41. I therefore set to work 
to carefully determine the gravity of some of the specimens at 
my disposal. All btittons were carefully cleaned and scrubbed 
with dilute hydrochloric acid, and after being washed and dried, 
were weighed on a chemioal balance. They were then boiled in 
distilled water to get rid of every ti'ace of surface air bubble, 
and on cooling were re-weighed in watei*. Six determinations 
were made of buttons from Hamilton, from Balmoral, and from 
Peake St?ation. The results are given below, together with six 
specific gravities recorded by Mr. Simpson of obsidianites from 


Kalgoorlie. 

T, 

11. 

nr. 

ly* 

’ 1. - 

2.395 - 

2.389 - 

•2.376 - 

2.43 

2. - 

2.3^ - 

2.401 - 

2.376 - 

2.43 

3, - 

2.401 - 

2.401 - 

2.389 - 

2.45 

4. - 

2.401 - 

2.406 - 

•2.406 - 

2.45 

5. - 

2.401 - 

2.413 - 

•2.414 - 

2.46 

6. - 

2.406 - 

2.455 - 

2.436 - 

2.49 


I. — Bix small specimens from near Hamilton. 

n. — Six small specimens from Balmoral. 

in. — Six large specimens from Lake Eyre District. 

IV. — Six specimens from Kalgoorlie. 

Mr. Kerr Grant determined the bulk specific gravity of sixty- 
nine specimens from the Lake Eyre District, and kindly fur- 
nished me with the result obtained, viz., 2.395. 

The above results are extremely interesting, as they point to 
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a certain amount of proYincial distribution of the obsidianites. 
It will be seen that the average specihc gravity of the Hamilton 
specimens is 2.400, and Mr, Simpson gives 2.448 as the average 
specific gravity of the specimens determined by him. Judging 
from the above values, it seems that the Lake Eyre District 
and Western Victoria are characterised by a more acid type of 
obsidianite than Kalgoorlie District. 

For convenience in recording the distribution of the different 
types, I would suggest the following divisions, according to 
specific gravity: — 

A. — Under 2.390. Peake Station type. Analysis No. ID. 

B. — 2.391 — 2.410. Hamilton type. Analysis No. II. 

C. — 2.411 — 2.440. Mt. Elephant type.i Analysis No. L 

D. — ^2.441 — 2.470. Kalgoorlie type. Analyses Nos. IV., Y., 
YL, YIII, 

E. — Over 2.470. (?) type.‘^ No analysis. 

The gravities recorded in this paper give the following re- 
sults ; — 

Hamilton 6B. 

Balmoral lA, 3B, 1C, ID. 

Peake Station 3A, IB, 2C. 

Kalgoorlie 2C, 3D, IE. 

I hope in time to collect a sufficient number of records of 
specific gravities to thoroughly test this apparent distribution 
according to chemical composition. 

Judging from records taken from Mr. Walcott’s paper, viz., 
Clarke, 2.42 — 2.7 ; Stelzner, 2.41 — 2.52 ; Twelvetrees and 
Petterd, 2.45 — 2.47 ; and Walcott, 2.42 — 2.48, it seems that 
the J?eake Station and Hamilton types are rarely met with, 
except in the type localities. As, however, these are the pre- 
vailing types about Lake Eyre and part of Western Victoria, 
it appears that we certainly have two areas on which the more 
acid type fell most abundantly, whereas about Kalgoorlie no- 
thing but the more basic types are recorded. 


1 The Mt. Elephant analysis is taken as the staTidard as it is more normal than the 
Pieman analysis. 

2 The Uralla specimen may belong here, but unfortunately no specific gravity is- 
recorded. 
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mat little evidence we have, therefore, strongly supports 
this idea of provincial distribution, and if on further work this 
is upheld, the cosmic origin of obsidianites is practically deter- 
mined, because such distribution is impossible by means of any 
of the agencies suggested by the advocates of- a volcanic or 
artificial origin. The agencies which have been suggested 'are 
water, ice, aborigines, birds, winds, volcanic explosions . and 
hypothetical bubbles. It is quite inconceivable that chemical 
distribution could be effected by any of these means. 

•The two principal arguments against the meteoritic hypo- 
thesis are — the form and the composition of the obsidianites. 
This paper is only concerned with the latter. It has been 
argued that obsidianites cannot be meteoritic in origin, because 
they differ so completely in composition from all known mete- 
orites. The stony meteorites are all extremely basic in com- 
position. This argument cuts both ways, however, for we may 
with quite as much justification say that as the obsidianites do 
not agree in composition with terrestrial rocks, they are there- 
fore extra-terrestrial. 

As the artificial origin is impossible, and as none of the sug- 
gested volcanic sources have produced lavas at all agreeing in 
composition with that of obsidianites, these two hypotheses 
appear untenable. This leaves us the meteoritic hypothesis, and 
the almost unique composition of the obsidianites, together with 
their apparent provincial distribution, makes it practically 
certain that this is the correct explanation of the origin of these 
interesting substances. 


Bilutonites and Moldavitbs. 

Dr, Suess^ quotes three analyses of billitonites, but only two are 
sufficiently complete for purposes of classification. The analyses, 
with their molecular proportions, are as follows ; — ^ 


1 Die Hemkunft der Holdavite und verwaiidter Olaser. Jahrb, d. k. k. geol, l-teichHttnHt 
Tienaa, 1900, vol. 
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II. 


SiOa 

70.92 

1.182 

_ 

71.14 

*1.186 

A 1203 

12.20 

.120 

- 

11.99 

.117 


1.07 

.007 

- 



FeO 

5.42 

.075 

- 

5.29 

.073 

MgO - 

2.61 

.065 

- 

2.3S 

.059 

CaO. 

3.78 

.068 

- 

2.84 

.051 

Na.>6 

2.46 

.040 

- 

2.45 

.039 

K 26 

2.49 

.027 

- 

2.76 

.029 

MnO - 

.14 

.002 

- 

.32 

.005 

Total 

101.09 



99.17 


Sp. Gr. - 

- 2.447 



2.43 



I. — Biliitonite from Tebrung, Dendang. Analysed by C.v. John. 

II. — Biliitonite from Lura Mijn, No. 13, Dendang. Analysed 
by Dr. Brunck. 

The following are the norms, calculated from these analyses : — 


Quartz 

I. 

31 4 

II. 

32.0 

Orthoclase - 

15.0 

16.1 

Albite 

21.0 

21.0 

Anorthite - 

14.7 

13.6 

Diopside 

3.4 

.7 

Hypersthene 

14.0 

15.8 

Magnetite - 

1.6 



Both of these analyses fall into the sub-rang. Almerose, and 
although differing somewhat from the obsidianites which fall into 
this group the general resemblance is very marked. 

Six analyses, quoted by Dr. Suess, of Moldavites are capable of 
classiticatioii. All these analyses were made by G. v. John, Vienna. 



I. 

II. 

III. 

IV. 

V. 

VI. 

SiOj 

77.69 

82.28 

77.75 

77.96 

82.68 

78.61, 


12.78 

10.08 

12.90 

12.20 

9.56 

12.01 

FejO, 

2.05 



.14 


.16 

FeO 

1.45 

2.03 

2.60 

3.36 

1.13 

3.06 

MgO - 

1.15 

.98 

.22 

1.48 

1,52 

1.29 

OaO 

1.26 

2.24 

3,05 

1.94 

2.06 

1.62 

Na^O - 

.78 

.28 

.26 

.61 

.63^ 

.44 

K,0 - 

2.78 

2.20 

2.58 

2.70 

r:2.28 

3.06 

MnO - 




.10 

,18 

.11 

Loss on 1 
ignition f 


.06 

.10 




Total 

99.94 

100.15 

99.46 

100.49 

100.04 

100.49 
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T.— Moldavite from Radomilitz, near Budweis (Light brown), 
II,— Moldavite from Radomilitz, near Budweis (Light green), 
ITL— Moldavite from Radomilitz, near Budweis (Dark green), 

IV. — Moldavite from Tribitsch, 

V. — Moldavite from Budweis (Light green), 

VI, — Moldavite from Tribitsch. 


The norms, are as follow : — 



I. 

11. 

III. 

IV. 

V. 

VI. 

Quartz 

57.3 

63.8 

' 57.5 

54.6 

62.6 

56.8 

Orthoclase - 

16.7 

13.3 

15,0 

16.1 

13.3 

17.2 

Albite 

6.8 

2.6 

2.1 

5.2 

5.2 

3.7 

Anorthite - 

6.4 

11. 1 

15.3 

9.9 

10.3 

8.1 

Ooruudum - 

6.0 

3.1 

4.0 

4.7 

2.3 

5.2 

Hypersthene 

3.8 

6.2 

5.4 

10.0 

6.3 

9.3 

Magnetite - *- 

3.0 



.2 


.2 


The sub-rangs. into which these analyses fall are : — 

I. — (Radomilitzose), 

II. — (Moldavose). 

III. — (Budweisose). 

IV. ._(Moldavose). 

V. — (Moldavose). 

VI. — (Moldavose). 

It will be seen that the composition of the moldavites differs 
considerably from that of the obsidianites. In this case, again, 
we have almost unique compositions such as are rarely met with 
among the igneous rocks of the earth. Dr. Suess strongly 
upholds the cosmic origin of these bodies, and also of the 
billitonites and australites= obsidianites. 

Summar‘y and Conclusions. 

Six i^corded and three new analyses of obsidianitesi are 
brought together and compared by means of the American 
classification of igneous rocks. 

It is shown that the analyses indicate compositions rarely met 
with among terrestrial rocks. 
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The artificial origin of obsidianites is shown to be chemically 
impossible. 

Analyses of rocks from the various places named as possible 
sources of the obsidianites, are compared with the analyses of 
the obsidianites and it is shown that there is nothing in com- 
mon between them. 

It is pointed out that there is an apparent provincial dis- 
tribution of obsidianites, and if this is proved to be correct, it is 
shown that a cosmic origin is the only possible one. 

Analyses of billitonites are given and classified, and sho^n 
to be genetically connected with the obsidianites. 

Six analyses of moldavites, when classified, are found to have 
few representatives among terrestrial rocks, and the argument 
in favour of a cosmic origin for them is strengthened. 


APPENDIX. 

The following additional information has come to hand since 
the above paper was read : — 

]\^ew Zealand , — In answer to a letter inquiring about the 
occurrence of obsidianites in New’ Zealand, Dr. Marshall wrote : 
— I think I can say w’ithout any qualification that there is no 
record whatever of the occurrence of such objects in New 
Zealand. Of course you are aware that obsidian, as a rock, 
occurs at many localities, notably at Mayor Island, Rotorua, and 
near Whangaroa, but even in these districts I have seen no 
bbsidian bombs, to say nothing of obsidianites.” 

Queensland, — ^Mr. Dimstan, G-overnment Geologist of Queens- 
land, informed me that they had often inquired about the occur- 
rence of obsidian bombs in Queensland, but could get no 
specimens, and, further, had not heard of any being found. 

New South Wales, — Mr. Card called my attention to the 
record of obsidianites in the Records of the Geological Survey 
of New South Wales, Vol. VII., Pt. IIL, p. 218. Four specimens 
are figured. At the same time he told me that Mr. Mingaye 
w^as not satisfied with the analysis of the Uralla obsidianite, as 
he had very little material to work on, and intended analysing 
another specimen from the same locality. 
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South-Western New South FaZes.— Tlie following is tlie 
record of the specific gravities of twenty obsidianites obtained 
by Mr Milo R. Giidniore, from a station situated 185 miles 
north-west of Wentworth, New South Wales, and 120 miles east 
of Kooringa, South Australia : — 


2.439 

- 

2.421 

- 

2.417 

- 

2.408 

2.439 

- 

2.419 

- 

2.415 

- 

2.407 

2.433 

- 

2.419 

- 

2.415 

- 

2.401 

2.432 

- 

, 2.419 

- 

2.415 

- 

2.391 

2.431 


2.418 

- 

2.414 

- 

2.389 


Average specific gravity — 2.417. 


Tasmania. — Mr. W. F. Pettard has kindly forwarded me a 
pamphlet on the minerals of Tasmania, prepared for the use of 
the members of the Australasian Association for the Advance- 
ment of Science, during the last meeting in Tasmania. In this 
Mr. Pettard states that he is of opinion that a meteoritic shower 
of obsidianites occurred in post-pliocene time, which impinged 
upon the earth in a north-westexm track, crudely extending 
from Tasmania to Victoria, from thence to the northern part of 
West Australia, and thence to the western islands of the Malay 
Archipelago. 
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Art, XIX. — Ohsidianites — Their Origin from a 
Physical Standpoint 


By KERR GRANT, M.Sc. 


[Read 8tli October, 1908]. 


The objects known as “ Obsidianites are apparently peculiar 
to the Australian continent ; but ai*e allied to the ‘^Moldavites 
of Bohemia and the “ Billitonites of Malay Archipelago. All 
three forms are sharply distinguished from other natural mineral 
forms by their physical and chemical character, and mode of 
occurrence. 

‘‘ Obsidianites have been well described and discussed by R. 
H. Walcott, 1 and all three forms very completely by Franz Suess 
in an exhaustive Monograph on Moldavites and Allied Glasses.^^2 
Both papers give Bibliographies of the extensive literature on 
the subject. 

The theories which have been advanced to account for the 
occurrence of these objects may be divided into three groups : — 

(1) Those which assign to them an artificial origin. 

(2) Those which regard them as natural and terrestrial in 
origin. 

(S) Those which regard them as natural and extra-terrestrial. 

The first theory has, in the case of Obsidianites, nothing to 
support it, and very obvious and powerful arguments to oppose 
it. A theory of natural origin has to explain, in the first place, 
the physical and chemical characters, and in the second the mode 
of distribution of the Obsidianites. On both these grounds 
there are great difficulties in the way of accepting a terrestrial 
origin. In particular the occurrence of these objects hundreds 
of miles from any region of volcanic activity has been regarded 


1 Proc. Roy, Soo. Victoria, n.s., H., 1898, p. 23. 
S Jahrbuch der k.k. gcol., Reichsaiistalt, 1900. 
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as fatal lo an explanation of their production by volcanic agency. 
This has occasioned Mr. E. J. Dunn to put forward an hypothesis 
as to their mode of distribution from volcanoes.^ Mr. Dunn sug- 
gests that the Obsidianites are the “ blebs of obsidian bubbles.” 

Apart from the general arguments against a terrestrial origin 
which have been put by Walcott, Suess, and other writers, there 
are certain others special to Mr. Dunir's hypothesis which appear 
to me to render it quite untenable. 

(1) The forms of the obsidian buttons are not, with a few 
possible exceptions, those which a liquid drop assumes when 
hanging from a bubble. The formation of the frequently occur- 
ring “ dumb-bell ” type by the union of two separate bubbles 
is quite inadmissible. If the bubbles, and a fortiori the blebs, 
wei'e perfectly liquid, the two latter w’-ould certainly coalesce to 
a drop of circular horizontal section ; if they were not perfectly 
liquid we should expect signs of discontinuity at the junction: 
such do not occur. Mr. Dunn considers that the form figured by 
him in Fig. 45 of his paper was attached to the original support- 
ing bubble around the projecting rim. There are, however, no 
signs of fracture around the rim such as we would expect had 
the obsidianite broken away from the parent bubble, nor have 
I been able to find such sign'fe in any one of the numerous other 
specimens with rims which I have carefully examined. The 
specimen figured by Mr. Dunn is one of very unus\ial type, and 
the conmioner forms will nob afford even its frail support to 
his ingenious hypothesis. For instance, in Professor Spencers 
Central Australian collection are many specimens without the 
bubble-suggesting rim at all. 

(2) A more conclusive objection is the following: — 

The pressure within a liquid bubble is determined by the total 
ctirvature of its inner surface (and, of course, the surface-tension 
of the liquid). It is evident, without exact investigation, that 
one part of the interior cannot be convex while another is concave. 
But as both upper and lower surfaces of the obsidianites are in- 
variably convex, it is obvious that the attachment of the ‘’bleb” 
to the bubble in the way imagined by Mr. Dunn is a physical 
impossibility. 


1 Rec. Geol. Survey of Victoria, vol. ii., pt. iV. 
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(3) In order that a spherical bubble of glass, yacuous, let 
us suppose, within, should float in air, its thickness must not be 
more than a certain fraction, approximately .00017, of its 
radius. In order that it should not collapse under the air- 
pressure its thickness, on the other hand, must be not less than 
another definite fraction, approximately .00024, of its radius. 
It is impossible, therefore, for a glass-bubble, vacuous within 
and strong enough to withstand air-pressure, to float in air. 
This conclusion I have been able to verify experimentally. 

The case is obviously worse for the obsidian bubbles with 
their heavy blebs attached, of Mr. Dunn's hypothesis ; unless, 
indeed, Mr. Dunn imagines them to have been blown with 
hydrogen or helium ! - « 

Although other objections may be brought against the 

Bubble-theory ” of the origin of obsidianites, the above are, I 
think, sufficient to show its extreme improbability ; and since no 
other plausible explanation of their mode of distribution has 
yet been advanced by the advocates of the terrestrial theory, 
we are driven to explain their occurrence by means of a 
meteoritic hypothesis. 

It has been objected that on this hypothesis such objects 
would be found scattered over the whole land-surface of the 
earth, and not confined to three ooipparatively small areas. 
This objection would be at least equally valid against any vol- 
canic theory of origin, unless it could be established that the 
volcanoes of those, parts of the world where obsidianites » occur 
bear a character distinct from those of the remainder. I am not 
aware that anyone has attempted to show this. ,y;‘ 

Nor is the objection at all dangerous to the meteoritic theory. 
The virtual identity of chemical^ and physical properties all 
obsidianites, as also' in the Moldavites and Billitonites, strongly 
suggests, not merely a similar, but the same parentage ; pro- 
duction, in fact, not by a long-continued succession of meteoric 
falls, but in a single meteor shower. This hypothesis would well 
account for the confinement Of each species to a relatively small 
and well-defined area on the earth's surface ; and to push it a 
step further it may he suggested as a possibility that the three 
swarms above-named have been produced in successive returns 
of the same meteor-shower. 
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The physical characteristics of Obsidianites accord well with 
the hypothesis of their meteoric production. 

The aTerage velocity of meteors which enter the atmosphere 
may be taken as about 40 miles per second. If only one per cent, 
of the energy which such meteors possess were, under the influ- 
ence of aii'-friction, converted into heat and retained by the 
body, it would probably be sufiicient to raise the substance of an 
obsidianite to the melting point and render it completely liquid. 
Tlie melting-point of the material and its specific heat have been 
determined in the Physical Laboratory, Melbourne University, 
as 1324 deg. C. and .21 respectively. The remarkably homogen- 
eous quality of the glass of which obsidianites are composed 
renders it certain that they have, prior to assuming their 
present form, been fused throughout. 

The forms which a mass of liquid motion is capable of assum- 
ing have been the subject of discussion by many eminent mathe- 
maticians from the time of Newton to the present day. Neg- 
lecting the eflect of air-resistance on the surface it has been 
shown that the following forms are possible : — 

(1) The sphere — possible only when there is no rotation. 

(2) The oblate spheroid — stable at low speeds of rotation. 

(3) The prolate spheroid — stable, if at all, only at high 

speeds of rotation. 

(4) The apioid, or pear-shaped figure of revolution. 

(5) The dumb-bell or hour-glass figure of revolution. 

It is remarkable that all these forms, if we ignore secondary 
features, are comprised among those assumed by Obsidianites. 
The occurrence of cigar-shaped and dumb-bell shaped figures is 
of particular interest since the stability of these types is still 
a matter of dispute among mathematicians. 

The secondary features of form alluded to consist of the well- 
known rim, the ripples concentric with it on one face and the 
smaller pittings and furro wings of the surface. These features 
have been satisfactorily explained as due to the action of the air 
on the moving liquid, and Suess has succeeded in obtaining 
artificial pittings, etc., by the action of jets of steam on rotating 
lumps of resin. 

I have also observed on two specimens markings which have 
strongly the appearance of having been produced by the impact 
of the glass, while still plastic, on some hard object. 



448 


Kerr Grant : Obsidianites, 


Both primary and secondary features of form, therefore, while 
they do not negative a terrestrial origin, accord at least equally 
well with an extra-terrestrial. 

It is much to be regretted that the few hollow specimens of 
Obsidianites which have been found have been cut open without 
the collection of the contained gas, an analysis of which would 
probably throw light ou the true nature of the objects. Tine 
author would be much indebted to any person possessing an <yb- 
sidianite of specific gravity lower than 2.38, which would pro- 
bably indicate cavities inside, who would communicate with him. 
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Akt. XX,— Description of a New Species of 
Sminthopsis. 

By W, BALDWIN SPENCER, C.M.G., M.A., F.RS. 

I am indebted to Mr. G. A. Eeartland for the specimen upon 
which the following description is based. Though there is only 
one, it is an adult male, and differs so clearly from all known 
species of Sminthopsis that I have no hesitation in describing 
it as new. 

Sminthopsis longicaudatus^ sp. n. 

Size of body similar to that of S. leucopus. A darkish line 
along each side of the face through the eye. Upper and lower 
lips and chin white. General body colour grey with rufous tinge 
in parts ; the basal three-quarters of each hair blue-black. Fore-, 
arm, hand and foot white. ^ 

Ear large and broad; laid forward they reach the anterior 
canthus of the eyes. 

Hand with six pads, four smaller distal ones corresponding in 
position with the intervals between the digits 1 and 2, 2 and 3, 
3 and 4, 4 and 5. Two large proximal ones near the. wrist. Both 
of the latter are V-shaped, with the apex pointing forwards. The 
one on the outer side is large. All the pads are striated. 

Foot with five pads, three at the base of the digits, one at the 
bavse of the hallux, and one further back. All the pads are 
striated. Both palms and soles are finely granulated. 

Tail remarkably long — twice the length of the head and body ; 
scaly, with short stiff hairs ; no crest ; composed of some 30 
elongate vertebral bodies. 

Shull , — Slender and delicate. The nasals proportionately 
longer than in any other species, and but very slightly broader 
behind than in front. Interorbital space smooth ; no postorbital 


1 Owing to the iinporfeot preservation of the fur it is not possible to describe the 
colours more in detail. 
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process. Lambdoidal crest not strongly developed. Anterior 
palatine foramen extending back slightly beyond the level of the 
hinder edge of the canine. Posterior palate with large regular- 
shaped vacuities, each as long as the first three molars, and a 
second pair at the hinder end of the palate extending backwards 
beyond the hinder edge of the last molar. Bullae of consider- 
able size, the mastoid as well as the alisphenoid part being dis- 
tinctly swollen. 

Upper incisors small, the first cylindrical, i2 i3 and distinctly 
flattened ; i^ slightly the largest. Upper canine comparatively 
small, flattened, not projecting beyond the limit of the last p.m, 
with a small anterior and distinct posterior cusp. Upper p.ms. 
increasing regularly in size from before backwards ; p4 not twice 
the size of pt. Lower incisors small, but the first one decidedly 
larger than the other two. Canines with slight but distinct 
posterior basal cusp. Three p.ms. evenly increasing in size 
backwards. 


Body Measurements. 


Length, head and body 100 

Tail 202 

Hind foot 18 

Forearm and hand ' 28 

Ear 15 

Head 36 

Muzzle to eye 14 

Lower leg 27 

Heel to front of large sole pad 15 


Shall Measurements. 


Basal length 27 

Greatest width 17 

Nasal, length ... 12 

Nasal, greatest breadth 2,3 

Nasal, least breadth 1.9 

Intertemporal breadth 6 

Palate, length 16 
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Palate, breadth between outer corners 


of in3 9 

Palatal foramina 3.5 

Basi-oranial axis 9 

Basi-facial axis 18 

Facial index 200 

Teeth, vertical height upper canine ... 1.5 

„ horizontal length p^ 1.5 

„ length, ms^’® 5 

„ breadth, 2 

Habitat. — West Australia. 

Type in National Museum^ Melbourne. 


In general form of body this species is a typical Sminthopsis, 
calling to mind S. leucopus. It differs from a small Phas- 
cologale in the genera! lightness of its build and the length of 
snout and feet, and from all known species of Sminthopsis in the 
extraordinary length of its tail, which is longer in proportion 
than in Antechinomys^ from which, again, it differs in the 
relative length of the hind limbs. 


5a 
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Art. XXL — Oji the OGO'wrTence of the SelcichidTi Oenus 
Corax in the Lower Gretaceowa of Queensland, 

By FREDEBIOK CHAPMAN, A.L.S., (fee. 

National Museum. 

(With Text Figure). 

[Read 10th December, 1908.] 

Introductory Eemarhs, — ^Already two species of sharks' teeth 
have been recorded from the Lower Cretaceous (Rolling Downs- 
Formation) of Queensland by Mr. R. Etheridge, junr. They are 
represented by a tooth^, referred to Lamna a^pendiculata, 
Agassiz, and seven conjoined vertebrae^, described under the 
name of Lamna davicsii. Up to the present, apparently, no* 
example of the truly Cretaceous genus Corax had been observed. 

The specimen herein described occurs on a weathered slab of 
limestone, the surface of which is crowded with fragments of fish- 
remains and a small Belemnite, possibly allied to B. diptycha, 
McCoy. The other fish-remains noticed seem to belong to an 
indeterminate ganoid genus, shown by the presence of polished 
scale-fragments, awl-shaped teeth and small vertebrae. This- 
interesting fossiliferous limestone specimen was presented to the- 
Museum by G. H. Roche, Esq., who had obtained it from H. A. C- 
Webb, Esq., its discoverer. The locality of the specimen is the? 
Hamilton River, about 4:0 miles from Boulia, Queensland; 

Description. — This specimen is evidently a young tooth, since- 
the point of the crown is much depressed and acute. The base 
of the tooth is large in proportion, a characteristic of Cor ax, and 
is broadly wedge-shaped, tapering to the lower margin. There 
is no indication of an internal cavity to the tooth, as in Lamna 
and other allied genera. The anterior coronal margin is flexuous, 
and the depressed point makes it to be almost parallel with the 

1 R. Etheridge, Jnr., in Etheridge and Jack’s Oeol. and Pal. of Queensland and New 
Otunea, 1892, pp. 508, 504. 

2 Op. supra cit., p. 603. 



Selachian Genus Corax. 


453 


basal margin of the root. It is the inner surface of the tooth 
which is exposed on the slab, and it is highly convex. The 
anterior and posterior coronal margins are depressed and 
flanged, and under magniflcation the edges are seen to be feebly 
crenate. 

Dimensions . — ^Length of root, 5.5 mm. ; entire length of 
crown, 6 mm. ; height of root, 2 mm. ; height of crown from 
upper limit of root, 1.25 mm. 

Remarks . — The genus Corax is typically an Upper Cretaceous 
fossil,^ but one species, Corax antiquus^ Deslong., has been 
described from the Lower Oolite of Normandy. In its some- 
what depressed foi'in and inconspicuous serrated margins the 
present example most nearly resembles C. afflnis, Agassiz,® from 
the Upper Cretaceous (Danian and Upper Senonian) of Europe. 
Agassizes figures of C. appendiculatus^ also closely resemble our 
specimen, a form regarded by Smith Woodward as synonymous 
either with C. pristodontus, Ag., or C. a-ffinis, Ag.® In C. affinis, 
however, there is generally a broad posterior denticle near the 
base of the coronal margin, which is entirely absent in the 
Australian specimen. Upon these grounds it seems advisable 
to keep the Australian form as a distinct species, also taking 
into consideration the fact that it occurs in a rock of an older 
division of the Cretaceous. It may therefore be referred to 
under the name of Corax australis. 



Corax Australis, sp. nov. 

Lower Cretaceous, Hamilton Biver, Queensland. 


1 See Smith Woodward, Catalogue Foss Fishes (Brit. Miis.), 1889, pp. 422-429. 

2 Deslongohamps, Le Jura Nonnand, Mon. vi., 1877, p. 4, pi. i., figs. 4, 6, 

Z Agassiz, Poiss. Foss., vol. iii., 1843, p. 227, pi. xxvia, figs. 21-34. Smith Woodward, 
op. oit., p. 427. Idem, Proc. Geol. Assoc., vol. xiii., 1896, p. 199, pi. vi,, figs. 19-22. 

4 Agassiz, op. cit., pi. xxvia, figs. 16-20. 

6 Smith Woodward, op. cit., p 423 (footnote). 
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Art. XXII . — The Endoparasites of Australian Stock 
and Native Fauna. 

Part T. 

Introduction, and Census of Forms recorded up to date. 

By GEORGINA SWEET, B.Sc., Melb. Univ., 
Government Besearoh Scholar. 

[Read 10th December, 1908.] 

Introduction. 

The investigation of which the present papers form the first 
records was begun this year (1908) in the Biological Laboratory 
of the University of Melbourne. This work, of which the extent 
and difficulties can only be appreciated by those who know 
something of the subject, aims at making a systematic and 
thorough enquiry into the nature of the internal parasites 
infesting Australian animals, both native and domesticated, and 
then into the life-history and conditions of increase and spread 
of these injurious forms. So far but little of a methodical 
and widespread nature has been done in Australia, although, as 
will be seen from the accompanying census, a considerable 
number of records are scattered about in various publications. 
The valuable work of Dr. N. A. Cobb in New Soutli Wales is the 
principal series of records in this direction, the other States 
of the Commonwealth being very far behind the mother State in 
this respect. This, in a country so dependent on its live stock 
industries as Australia, means a very great loss in revenue 
annually from what are probably preventable causes. 

Doubtless we have here many of the more common forms of 
the older civilised countries, which have been introduced, but 
very probably, too, there are species unknown elsewhere and 
just as objectionable as many of the better known kinds. My 
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abject then is. twofold : first, to increase onr purely scientific 
knowledge of the Australian parasitic fauna, and especially of 
the worms ; and secondly, to attack in some measure the 
scientific and economic problems associated with the existence 
and eradication of these pests.” 

As a result of the courtesy and foresight of the ex-Minister 
of Agriculture and the chief officer in the Stock branch of the 
Department of Agriculture of Victoria, a large number of 
circulars have been printed and distributed to those most likely 
to assist, especially in this State, inviting their co-operation in 
sending specimens. As yet, it is too soon to receive much 
response in the way of material, but considerable interest has 
been shown in the matter in other Sttates as well as this. 

At the outset I wish to thank most sincerely all those who 
have already helped forward this work — especially the ex- 
Minister for Agriculture (Hon. George Swinburne, M.L.A.), and 
the chief veterinary officer in the Stock ' Branch (Mr. S. S. 
Cameron, M.R.C.V.S.), Professor Baldwin Spencer, C'.M.G., 
F.B.S., and Dr. T. S Hall, of the Biological Department in this 
University, and also the librarians and assistants of the several 
Government and other libraries, who have done their utmost to 
assist me in my tedious search for records. The names of those 
to whom my thanks are due for specimens appear in connection 
with the individual records. 


Census. 

In undertaking this work it was essential that I should know 
exactly what has been recorded up to date from or in Australia 
and Tasmania, and New Guinea with its surrounding islands, 
these being included on account of the existence of Australian 
marsupials there. As it seemed that this information would 
be useful for others also, it is being published here. Although 
primarily concerned with the endo-parasitic worms, it appeared 
desirable to add to the list such references as I met in my 
search, dealing with forms belonging to the Aracbnida, etc., 
which have well-marked endoparasitic stages in their life- 
histories. 



456 Georgina Sweet: 

• It lias been my endeavour to make this list of species as com- 
plete as possible. With this purpose, I have examined all the 
Scientific and Agricultural Journals published in Australia, as 
well as other catalogues and records of papers published else- 
where as set forth in the appended list. Should, however, any 
genuine record of Australian Entozoa have been omitted, I 
shall be glad to have my attention caUed to it, so that it may 
be included in an appendix. It has not been possible for me 
to see a few of the papers referred to, as they are not available 
in Australia — but by far the larger number of references I have 
seen and checked. In many instances, especially in the Agricul- 
tural and weekly journals, there- are vague references to 
'" worms” in various animals, but without identification or even 
adequate description from which to identify their class. These, 
of course, have had to be ignored. Also, in a number of cases, 
well-known worms are described for the benefit of the public, 
but without any definite statement of their occurrence in that 
State or States. Some few of the less indefinite of these have 
been included here with an interrogation mark, but the majority 
of them bear no evidence of their definite occurrence in Aus- 
tralia. It may not be out of place to urge upon those whose 
professional work brings them into relation with these forms, 
that even if the form be a well-known one elsewhere, it is 
necessary that there should be a definite record of its occurrence 
in any particular region or State, with any features in which it 
may differ, in structure, habitat, host, etc., from the usual con- 
ditions. There is, further, no doubt that many records have 
been made on general grounds of naked-eye appearance, habitat, 
host, etc., instead of being based on a detailed scientific deter- 
mination. Also, it is very desirable that the nomenclature of 
these forms should be as consistent as possible. The synonymy 
of these lower groups of Metazoa is in many oases most 
involved, and it is a matter of great difiiculty for one who is not 
completely conversant with them to get at the true scientific 
name of very many, especially in the case of the Nematoda, a 
group which seems to be consistently shunned by the editors of 
such publications as Bronn’s “ Thierreiob,” etc. 
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List of Publications Examined for Records. 

(Except where otherwise stated, all current periodicals were 
examined to date.) 

Agassiz. ‘‘ Catalogue of Books, etc., in Zoology, Geology, to 
1848 .’^ 

Australasian,” , Melbourne (in part). 

Australasian Association for Advancement of Science: Reports. 
Australian Medical Gazette. 

Australian Medical Journal. 

British Medical Association, London : Journal (in part). 

Field Naturalists’ Club of Victoria; “Victorian Naturalist,” 
Melbourne. 

International Catalogue of Scientific Literature. 

Intercolonial Medical Journal of Australasia. 

Intercolonial Medical Congress of Australasia: Transactions. 

“ Leader,” Melbourne : (in part). 

Linnean Society of London , Zoology : Index to Journal of Pro- 
ceedings, etc., 1838-1890. 

Linnean Society of New South Wales : Proceedings. 

New South Wales, Department of Mines and Agriculture : 
Agricultural Gazette. 

Agricultural Bulletins. 

Miscellaneous Publications. 

Philosophical Society of Adelaide: Transactions. 

Philosophical Society of New South Wales : Proceedings and 
Transactions. 

Philosophical Society of North Queensland : Proceedings. 
Philosophical Society of Queensland: Transactions. 
Philosophical Society of Victoria: Transactions. 

Quarterly Journal of Microscopical Science: Index 1844 to 1888. 
Queensland, Department of Agriculture : 

Agricultural Journal. 

Agricultural Bulletins. 

Agricultural Reports. 

Record of Zoological Literature, 1864 to date. 

Royal Society of London : Catalogue of Scientific Papers, 1800- 
1863. 
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Royal Society of New South Wales ; Transactions and Journal 
and Proceedings. 

Royal Society of Queensland : Proceedings. 

Royal Society of South Australia : Transactions and Index. 
Royal Society of Tasmania : Papers and Proceedings. 

Royal Society of Van Diemen^s Land (see Tasmania). 

Royal Society of Victoria: Transactions and Proceedings. 
South Australia, Department of Agriculture: Journal of Agri- 
culture and Industry. 

Tasmania, Department of Agriculture: Agricultural Gazette, 
or Journal of the Council of Agriculture. 

Tasmanian Society: Journal of Natural Science, Agriculture, 
etc. 

Victoria, Department of Agriculture: 

Agricultural Journal. 

Agricultural Bulletins. 

Victorian Agricultural and Horticultural Gazette, Geelong. 
Victorian Institute for the Adyancement of Science: Transac- 
tions. 

West Australia, Department of Agriculture : Agricultural 
Journal. 

Wombat, The : or Geelong Naturalist. 

Zoological Society of London: Proceedings. Index 1830 to 
1870. 

From this list it will be seen that I have endeavoured to 
cover the whole period up to date in European and American 
literature, and in more detail, the Australian publications, any 
records in which are not likely to be included in such volumes 
as the Zoological Record. 
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Distomum, spp. (?) - Bulinus newcombi N.S.W. Fielder Vic. Nat. Vic., xiii., 1896-7, 

Limnaea brazieri 24 
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BepUlia 

Monostomum album, K. et Hass. Sea-tortoise '' Ralum, Bis- Braun Centrbl. Bakter., xxv., 1899, (1) 

1822 niarck Ar. p. 723 

Monostomum reticulare, V. Ben. ‘‘ Sea-tortoise ” Ralum, Bis- Braun Centrbl. Baktor., xxv., 1899, (1) 

1859 raarqk Ar. p. 725 
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Schistosomum, sp. - — Australia Johnson Trans. Inter. Med. Cong. Aus., 

1906, p. 380 

1 “ Wallaby, Hare, and Rab- N.S.W. Cobb Agri. Car,. N.S.W., xv., 1904:, 
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1908, p. 505 

Anoplocephala plicata (Bud) - Equus oaballus (sim intes.) S.E. S, Aus. Desmond Jour. Aj^ri. and Ind. S.A., ix., 

1905-6, p. 249-252 

Anoplocephala plicata (Bud) (?) Equus caballus (sm. intes.) N.S.W, Cobb Agri, Gaz. N.S.W., xvi., 1905, 

p. 628 



■ • BpMte*. . Hort. nwovAm. Itecord, 

Anopiboephak. 8p. (?) ' - Equus oaballus (am. intes.) N.S.W. Oobb Agri.^Gaz^N.S.W., xvi., 1905, 
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Mammalia 

BothriocephaluB antarctious, “ Stomach and Intestine of Australia (1) Baird Proc. Zool. Soc. Loud., xxi. 

Baird - a Southern Seal ” 1853, p. 25 • 
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. Tas. Parasitology, Feb., 1908 

Dipylidium caninum (L.) - Canis familiaris (intestine) FT.S.W. Cobb Agri. Gaz. N.S.W., xvi., 1905, 

T^‘ 1 ^ P‘ 312 

Dipyhdium ellipticum, Butscb. - Fells domestica (sm. intes.) N.S.W. Cobb Agri. Gaz. N.S.W., xvi., 1906, 

p. 210 
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Moniezia (Taenia) beauforti, CyclopBittacus diopthalmus New Guinea Janicki Inter. Cat. Sc. Lit., vi., 1906 ; 

Janicki - Verm., p. 29 

Mammalia 

Moniezia festiva (Rud.) - Macropus giganteus Australia Zschokke Zeit. Wissen. Zool., Ixv., 1898- 

9, p. 44:2 



Moniezia festiva (Rud.) - Macropus giganteus (gall Australia Cobbokl “Parasites of Animals,” p. 432 (9) 

bladder and hepatic 
ducts) and Halmaturus 
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Alls., i., 1898, p. 834 

Taenia coenurus - C'anis familiaris Victoria Brown Agri. Jour. Vic., i., 19Q2, 

614 

Coenurus cerebralis - Ovis aries Victoria Brown Agri. Jour. Vic., i., 1902^ 

614 



Coenurus cerebralis - Ovis aries Australia Kendall Aust. Vet. and Live Stock 

Jour., i., 1890, p. 193 

Coenurus cerebralis (1) - Ovis aries South Aus, Dixon Trans.* Roy. Soc. S. Aus., vi., 
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Taenia cylindrica Krefft. - Anas superciliosa N S.W. KrefFt Trans. Ento. Soc. N.S.W., ii., (6) 

1871, p. 212, 220 

Mammalia 

Taenia dentioulata - Bos taurus West Aus. Cleland Jour. Agri. W.A., xv., 1907, p. 



Taenia eohinococcus, von Sieb. - Canis familiaris South Aus, Davies- Trans. Hoy. Soc. S. Aus., 

' Thomas 1881-2, p. 120 

Taenia echinococcus, von Sieb. - (?) Australia von Lenden- Zool. J.B., ii., p. 409-4:10 
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1 Numerous other similar references are to be found in succeeding years of the Medical Journals. 
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* Mammalia 

Taenia lata - Ovis aries ' N.S.W. Bruce Report Austn. Stock Confce. 
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Aves 

Taenia novae-hollandiae, Krefft - Podiceps australis N.S.W., Q’ld. Krefft Trans. Eiito. Hoc. N.H.W., ii., (5) 

1871, p. 213, 216 
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Coenurus serialis Baillet (?) < Oryctolagiis cuniculus Victoria (?) Sv»^eet Proc. 
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Gysticercus, spp. - Gallus doinesticus N.8.W. Perrie Agri. Gaz. N.S.W., iii., 1892, 

p. 821 
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Aves 

Gallus domesticus N.S.W. Perrie Agri. Gaz. N.S.W., iii., 1892, 

p. 821 

l^ycticorax caledonicus Victoria (?) Mcholls Vic. Nat. Vic,, xxi., 1904-5, p. 
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Ascaris canis, Werner - Cams familiaris Victoria (?) Sweet Proc. lioy, Soc. Vic., xxi. (2), 

Felis domestica 1908, p. 515 

Ascaris eperlani (?) - Dasyjms liallucatus N.E. Axis. vonLinstow Denk. Ces. Jena. viiL, 1898; (8) 
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Ascaris megalocepliala, Cloquet - Equus caballus N.S.W. Perrie Agri. Caz. N.S.W., iii,, 1892 

p. 821 

Ascaris megalocephala, Cloquet - Equus caballus Victoria Sweet Proc. Hoy. Soo. Vic., xxi. (2) 

^ . 1908, p. 514 

Ascaris mystax - (see Ascaris Canis) 



BepUlia 

Asoaris papillifera, v. Linstow - /‘Alim, canal of snake Ralnm, Bis- voiiLinstow Arch. Natiirg., Ixiii., 1897, p. (n 

marck Ar. 281 
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Asoaris, sp. Hiniilia wliitei N.S.W. Krefffc Trans. Enfco. Soc. 

187l,i:). 2U 

Asoaris, sp. “ Pliyllurus milinsii N.S.W. Kreffb Tran.s. Eiito. iSoc. N.»S.\V., 
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1908, p. 511, 512 

Eocliinius hypostomus * Equns caballus (tumours Port Pirie, Desmond Jour. Agri. and Ind. S.A,, vii., 

in stomach) Hawker, 1904, p. 569 

Yo^ke^sPn., 
iS. Aus. 
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Filaria, sp. - “Knee-joint of Kangax’oo*' — Crisp Proc. Zool. Soc., xxi., 1853, p. 
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Mammalia 

►ngylonema scutatum - Bos taurus Victoria Sweet Proc. Roy. Soc. Vic., xxi. (2), 

1908, p. 523 



, ipedes. Host. liooallty. Recorder, Record. 

Sa®MI«®iU8 oontortuB - Ovia aries (stomach) N.S.W. Bruce ' Kept. Aim. Stock Gonf. Vic., 
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Schneider Centrbl. Bakter., xxxvi., 1904:3 
p. 560. 



O^TBrif yemioularis - Homo N.8.W. Oobb Jour. Linn. Soc. N.S.W. (ii.), 

V., 1890, p. 168 
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1908, p. 507 

Sclerostomum eqiiinum - Equus caballus Victoria (?) Brown Agri. Jour. Vic., iii., 1905, 

144 

Sclerostoma pinguicola, Verrill - Sus scrofa Australia Morris and M. Micr. Jour., vi., p, 243-8 

Cobbold 



Sclerostoma pinguicola, Verrill - Sus scrofa Kiiri'cijoiig, Mussoii Agri. Guz. N.S.W., xix*, 1907, 

N.aW.' p. G34 

Sclerostoma pinguicola, Verrill - Sus scrofa KS.W., Q^d. Bancroft Aus. Med. Gaz., xii., 1893, p. 



South Aus. 1905-6, p. 252 

Spiroptera megastoma - Equus ceiballus (stomach) N.S.W. Perrie Agri. Gaz. N.S.W., iii., 1892, 
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Spiroptera microstoma - Equus caballus (stomach) N.S.W, Perrie Agri. Gaz. N.S.W,, iii., 1892, 
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Homo (subcutaneous tissue) Victoria(from Cliorry Inter. Med. Jour. Aus., 

Trop. Africa) 1898, p. 416 ^ 
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Egernia cunninghami N.S.W, Krfifi'fc Trails. Eiito. Boo. N.B.W., ii., (13) 

1871, p. 214 

Fisces 

Queensland (?) Bancroft Trans. Inter. Med, Cong. Aus., 

1889, p. 51 



IV.— NEMATOMOKPHA 

Tasmania Villob Arch. Zool. Expcr., iii,, p. 181, 



4^ 


VI.— INSEOTA 

Gastrophilus equi (larval stage) Eqims oaballus N.aW.^from Perrie Agri.^Gaz.^ N.S.W., iii., 1892, 



Species. Host. Local%. Recorder. Record. 

Gastrophilus equi (larval stage) Eqiius caballus Latr()be,Wyn- Thonipsoii Jour, of Council of Agri. 

yard, etc., ii., 1894:, p. 76 

Tasmania 
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Oastrophilus, sp. (1) - Equiis oaballus West Aus. — Jour. Agri. W.A., x., 1904, 

4:3 

Gartrophilus, sp. (?) - Equus caballus West Aus. Despeissis Jour. Agri. W.A., xiv.. 1906, 
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Pentastomum teretiusculum, Hoplocephalus superbus ZooLGardens, Baird Proc. Zool. Soc. Lond., 1862, 

Baird (mouth) Loud, (from • p. 114 

Australia) Kreffb Trans. Ento. Soc. N.S.W., ii., 

1871, p. 211 
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Akt. XXIH . — Tlie Endoparasites (tf Aiistralutn Slock 
and Native Fauna. 


Part II. 

Neiv 'and Unrecorded Species. 

By GEORGINA SWEET, D.Sc., Melb. TJniv. 

Government Eesearcli Scholar. 

(With Plate XXTX). 

[Read 10th December, 1908.] 

In these records, wherever the description of the species is 
readily obtainable in such books as those by Neumann, Law, 
etc., it is unnecessary to give detailed descriptions with the 
record, the latter being quite sufficient ; but in cases where the 
forms are less well known or the descriptions or figures necessary 
for identification are not easily available here, or where points 
of variation or special interest are present, these details have 
been given somewhat more fully than would otherwise have been 
done, for the convenience of workers in Australia, where much 
of the literature of this subject is generally unobtainable* 

These early records are based largely on a small store of 
material in the Museum of the Biological Department here : the 
name (where known) of the collector or donor of each set of 
specimens accompanies the individual record. The material to 
hand so far has been preserved in formalin or ordinary alcohol 
(70 to 90 per cent.). As I have as yet received no living mate- 
rial, I have not been able to try other methods recommended by 
various workers. Specimens preserved in formalin are, as a 
rule, very indifferent for histological examination. For exam- 
ination in bulk, I have tried the following: oil of cloves, car- 
bolised absolute, xylol, pure glycerine, 20 per cent, glycerine,, 
cedar oil and caustic soda : and have found all in a measure 



504 Georgina Sweet : 

good. Very often, however, the reagent which makes cl^ar one 
structural detail is useless for some others, so that I always 
examine each species in several reagents. That most commonly 
used for Nematodes and most generally satisfactory, especially 
where time is a consideration, is what I have called carbolised 
absolute — i.e., a mixture of 80 per cent, of pure carbolic acid 
and 20 per cent, of absolute alcohol, used also, I believe, by 
Dr. N. A. Cobb. It is unfortunate that this substance cannot 
be used for clearing preparatory to mounting in balsam. For 
purposes of measurement this carbolised absolute is more satis- 
factory than any other of which I know, except, perhaps, 
caustic soda and 20 per cent, glycerine, the two former sub- 
stances retaining the full size and shape of the 'worm better 
than any of those mentioned above. In order to determine 
the reagent best retaining the proportions and full size of the 
animal, I made a series of experiments with Nematodes, with the 
following results. Taking the length in carbolised absolute as 
100 divisions of a scale, and the width as 4.9 divisions, I found 
the variations to be as follow : — 


Oarbolised absolute 

100 divisions x 4.9 divisions. 

Caustic soda (50%) 

- 100 

4.8 

Glycerine (20%) - 

99 

4.9 

Absolute alcohol - 

- 96-97 

4.8 

Glycerine (pure) - 

95 

3.7 

Oil of cloves ~ 

94 

4.9 

Xylol - 

93 

4 

Cedar oil 

87 

3 

(These reagents were 

not used 

consecutively on the same 


worm.) 

Since evidently there is less shrinkage and distortion from the 
use of carbolised absolute than of the other reagents mentioned, 
I have made all my measurements in this fluid. 

The method of description and record can be seen at a glance. 
In giving the synonymy, it is my purpose to give it in full 
wherever possible, with the original dates also, though in the 
early stages of this work it is not always practicable, as there 
is so much of the literature as yet unobtainable in Australia. 
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A. Trbmatode??. 

No. 1. — Papamphistomum cervi, Zed., 1790. 

= Festucaria cervi, Zed., 1790. 

— Moao^toiim conuiun^ Zed., 1803. 

— Amphistomum conicum, Kud, 1809. 

(v. Fischoeder, 1901, p. 368.) 

Paramplvhtomum . — Numerous specimens. Length, 8 to 13 
mm. ; maximum diameter, 3 to 6 mm. : conical in shape, the 
mouth being at the apex of the cone. The body is occasionally 
reddish, otherwise cream in colour. May become easily de- 
tached from the wall of the stomach after death of the host, 
shortening and thickening considerably, often curling up. 

Host. — Cow : reticulrim and rumen. 

Locality. — Wangaratta, Victoria, August, 1908 ; from Mr. 
S. S. Cameron, per Dr. Bull. 

Previous Records. — From New South Wales and Queensland 
(v. pt. i., Census). 

Remarks. — The opinion of the residents of the locality whence 
this material came — viz., that it causes considerable mortality 
in cattle, is in harmony with that of Zurn (Neumann, p. 301) 
and Cobb (1891, p. 614-5); but I have, as yet, no direct evi- 
dence bearing on the point. In this instance the worms were 
very numerous in the part of the rumen forwarded to me, 
averaging one to every .5 square millimetres. 

B. Cbstodbs. 

No. 1. — Anopiocephala pepfoliata, Goeze. 

== Taenia perfoliata, Goeze. 

(v. Bronn’s Cestodes, p. 1711.) 

Anopiocephala . — 21 specimens. Length, 15 to 24 mms. ; 
breadth, 3 to 13 mm. ; head, 2 mm. in diameter, tetrahedral 
and rounded with 4 dome-shaped suckers pointing forwards ; 
prolonged posteriorly into 4 prominent rounded lobes, easily 
seen from anterior end. Body broad and short. Segm^itts 
broad and thick, but very short anteriorly, lengthening towards 
the posterior end; each overlaps the one behind. The curious 
narrowing of the posterior segments is well seen. 
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Host. — Horse : ileum and caecum. 

Locality.— Melbourne, Sept., 1906, per Mr. W, T. Kendall. 
The existence of this, tapeworm has previously been recorded 
for N.S.W. and Queensland, and possibly for Victoria. Those 
brought to me represented a very large number found all along 
the ileum and also in the caecum of a horse which had been 
killed for dissection. The small intestine is not so common a 
habitat for this species as the caecum. Mr. Kendall states that 
tapeworms are “ very common ” in horses here, but that he has 
“ never known them to produce any characteristic symptoms, 
and as they are found in nearly all old horses, he is of the 
opinion that they do little harm.’' 

]Sfo. 2. — Cysticercus pislformis, Zeder. 

This simple cystic stage of Taenia serrata, Goeze, has been 
found in considerable numbers in the rabbits used in the 
Biological laboratory during 1908, and has also been sent in 
from numerous other localities, so that it would appear to be 
widespread in Victoria. 

Host. — Babbit : all parts of the peritoneum are subject to the 
presence of these cysts. 

Locality. — General in Victoria. Per Mr. A. Hart (Freezing 
Works), etc. 

Previously recorded for N.S.W. and Victoria (v. pt. i., Census.) 

No. 3.— Echinococcus poiymorphus, Diesing. 

= Bchinococeus hominis. 

— Echinococcus muUilocularis, 

— Echinococcus mtcrinorum. Bud. 

These cysts forming the asexual generation of Taenia ceMno^ 
coccus, V. Sieb., have been very prevalent in rabbits in Victoria 
during 1908, both those brought to the Biological Laboratory, 
and those used as food, a large number having been sent to me 
from the Freezing Works. They have been found in almost all 
of the organs lying in the abdominal cavity, liver, kidney, 
uterus, etc., in the peritoneum and also in the muscles of the 
body wall or limbs. The complexity and size of the cysts vary 
greatly with age, while the cyst wall itself may be very thin, 
semi-transparent and fragile, or tough and fibrous. 
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I have also received from the Veterinary College here the 
kidney of a horse deformed by two deeply-seated cysts which 
appear to belong to this species. It is stated by Mr. Kendall 
to be very rare. 

Host. — Rabbit: abdominal organs generally, per Mr. Dom- 
brain, June, 1893, and. Mr. A. Hart (Freezing "Works), July, 
1908 ; horse kidney, per Mr. "W. T. Kendall, Melbourne Veteri- 
nary College. 

Locality. — Y arious in Victoria. 

Previously recorded for Victoria in Man “and Lower ani- 
mals ” (v. part i., Census). 

No. 4. — Coenurus serialis (?), Bail!. 

This is represented in this collection by one cyst, 21 mm. 
long and averaging 18 mm. in diameter. In the present cyst the 
scolices are seen to be arranged in groups along 6 nearly radial 
lines on the inner side of the somewhat fragile cyst-wall. The 
head of the scolex conforms in general with the characters of 
Taenia serialis, the hooks varying in number from 27 to 30, and 
in general shape resembling the typical hooks of this species. 
In size, however, the hooks of this specimen are much smaller 
in size — viz., the larger .092 mm. long, and the smaller .064 mm. 
(as against .135 and .085 mm. and upw'ards). ^ 

Host. — ^Rabbit. 

Locality. — ^Victoria (?). 

Taenia serialis (?) has been recorded previously from Aus- 
tralia but once only, by Cobb, in a dog from N.S.W. The hooks 
there, however, are larger than the typical ones. 

C. Nematodes. 

No. 1. — Sclerostomum edentatum, Lss., 1901. 

^ Sclerostommn equinum (0. F. Mueller, in part) (v. Looss, 
^01, p. 77). 

Sclerostomum. — Four specimens, all females. Lengths, 
33 mm., 33 mm., 42 mm., 43.6 mm., and thickness, 1.75 mm., 
2 mm., 1.75 mm. and 2 mm. respectively. The greater thick- 
ness of the head, as compared with that of the body generally, 
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and given by Looss as characteristic of this species, is clearly 
seen in these specimens. The month capsule is cup-shaped, and 
contains no teeth. The elongated triangular shape of the 
“dorsal gutter,” as seen in transverse section exactly agrees 
with that described by Looss in his specific diagnosis. 

Oesophagus: — In length these are 1.75 rain., 1.55 mm., 1.95 
mm., 1.86 mm., and in thickness, minimum .42 mm., maximum 
.54 mm. ; minimum .39 mm., maximum .54 mm, ; minimum 
.33 mra., maximum .48 mm. ; and minimum A mm. ; 

maximum .6 mra. re.spectively. It will be seen from this 
that the oesophagus is rather thinner than that quoted 

by Looss for Sc/, edentatum^ and about the same as that 

of ScL equinum (s.s.) but on comparing the transparent head 
of these forms with Looss’ figures (pi. i., fig. 11, etc.) of the two 
species, there is no doubt that these 4 specimens belong to Scl. 
edentatum^ quite apart from other points of similarity. The 
same relation between the widths of oesophagus and body and 
the same sudden enlargements of the oesophagus behind the 
nerve ring, are here seen. 

The excretory pore opens far forward on the head, but the 
cervical papillae are not visible in any one of the 4 specimens. 
The great thickness of the skin is especially well seen in two 
individuals, and in all “the slight general torsion of the body 
round its long axis.” The female opening is, except in one 
specimen, curiously indistinct. In that one, the first of those 
named above, the vulva is still surrounded by the peculiar brown 
cement, and so its position, 8.25 mm. from the anus, is clearly 
seen. But it is very indefinite in each of the others — it appears 
in them to vary between 7.5 mm. and 11 mm. in front of the 
anus. The blunt tail of Scl. edentatus is seen here. 

Host. — Horse : stomach (and intestines ?). 

Locality. — Horsham, Victoria ; June, 1903. 

Not previously recorded '(as such) in Australia, 

No. 2.— Sclerostomum vulgare, Lss., 1901. 

= Sclerostomum armatum^ Eudolphi, according to Poeppel 
(v. Looss, ’01, p. 78). 

Sclerostcmum. — 14 females, 1 male. Lengths, male 15.6 mm., 
females 18 to 23 mm. (average 19.3 mm.) ; thickness, male .94 
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mm. maximum (average .75 mm.), female .8 mm. maximum 
(with average .75 mm.) to 1.29 mm. (with average 1 mm.). The 
diameter of the male i^ nearly- constant for the whole length, 
while that of the female is greatest in the middle region of the 
body, tapering to each end, but anteriorly truncate and pos- 
teriorly pointed. No distinction in size between the head and 
the rest of the body. Buccal cavity cup-shaped, widest near 
anterior end. Dorsal gutter hemispherical and slightly grooved 
in transverse section. The single tooth at the base of the dorsal 
gutter shows the double earlike lobes typical of this species. 
The excretory pore and cervical papillae are rarely seen, but 
when visible are in the region of the nerve ring. The length 
of the oesophagus is — male 1.17 mm., female 1.3 to 1.76 mm. 
(averaging 1.5 mm.). Its maximum diameter is- -male .3 mm., 
female ,3 to .53 mm. (averaging .-14 mm.) The bursa of the 
male exactly resembles that figured by Looss (’01, pi. ii., fig. 18). 
The female opening varies in position somewhat, being situated 
from 5.25 mm. to 7.48 mm. from the posterior extremity. As 
stated above, the tail is pointed, differing in this from Scleros- 
tomum edenUitiim, From this descrition it may be seen that 
these individuals exactly agree with the description given by 
Looss of Sclerosto77ium vulgare, in all respects except some of 
the measurements, where slight differences are found. Thus in 
some of the females, the vulva is somewhat nearer the posterior 
end, in the male the length of the oesophagus is slightly less, 
and the maximum diameter of the oesophagus is a little greater 
than those quoted by Looss for Scl. vulgar e. But these points 
are not by any means sufficient to invalidate this identification, 
in view of the great number of details in which there is a 
complete agreement with the diagnosis given by Looss. 

Host. — Horse: stomach (and intestines (?)). 

Locality. — ^Horsham, Victoria, June, 1903. 

No previous record for Australia. 

No. 3. — Tpiodontophorus Intermedius, n. sp. 

(See Plate XXIX., Figs. 1, 2, 3). 

This species in some respects combines the characters of 
Triodo‘7itophorus mbior and Tr. serratus, Looss (’01, p. 78) ; in 
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otrhers it comes intermediate between those two species. One 
is tempted at first sight from some of the linear proportions 
to regard it as an immature form of serratus, but that is 
seen to be out of the question on examination of the reproductive 
organs, which are fully mature. On the whole, it is more satis- 
factory to separate it from that species. So far as the material 
in hand, consisting of three females, is concerned, its specific 
characters appear to be the following : — 

Triodontophorus . — Length, 2 1*6.9 to 20.25 mm. (average 18.4: 
mm.) i maximum diameter $ .6 to .83 mm., average diameter 
.48 to .66 mm., so that the body is somewhat more slender than 
either Tr. minor or Tr. serratus^ and also more pointed both 
anteriorly and posteriorly. Head not usually separated from 
body. Mouth collar, as in Tr. serratus^ not appreciably de- 
pressed. Parts of external leaf-crown and capsule teetE 36 to 
44. Mouth capsule .12 to .15 mm. in length, and usually about 
.15 mm. in extreme diameter. It is * therefore generally 
similar in shape, though not size, to that of Tr, serratus^ but in 
the ease of the longest specimen, which is similar to or inter- 
mediate betw'een the remaining two individuals in other re- 
spects, the capsule w^as longer and narrower, as in Tr. m%nor^ 
though dificering in size from that, being .15 mm. in length, 
and only .11 mm. in diameter. Teeth generally .Q4 mm. long, 
as in Tr. minor, but showing the more serrated edge found 
elsewhere in Tr. serratus. In the longest individual — that men- 
tioned above — the teeth were .048 mm. long, and the denticula- 
tion of their anterior edges was not so marked as in the other 
two individuals. Oesophagus, same general shape and average 
length as in Tr. minor ; maximum diameter .16 to .21 
minimum .07 to .084, i.e., slightly thicker than Tr. minor, 
and less than in Tr. serratus. Excretory opening as in the two 
original species, i.e., just behind the nerve ring. The cervical 
papillae appear much nearer the median ventral line than in 
Tr. minor or Tr. serratus. 

Female opening 1.32 to 1.54 mm. from tip of tail, and anus 
.28 to .31 mm. from tip. In each of these respects this species 
is intermediate between Tr. minor and Tr. serratus. In general 
appearance the tail more closely resembles that of Tr. serratus 
than that of Tr. minor. 
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Host. — Horse: stomach (and intestines (?))• 

Locality. — Horsham, Victoria; June, 1903, 

Two types in the museum of the Biological Department of the 
Uniyersity of Melbourne. 

Remarks. — The marked intermediate character of these three 
specimens raises a suspicion in one's mind as to the validity of 
the separation of the forms described as Tr. minor^ Tr. serratus 
and Tr. intermedins^ into distinct species. But in view of the 
small amount of material of Tr. intermedins available, and of 
the geographical isolation of this country, it has seemed wiser in 
the interests of clearness to make a new species of these three 
specimens, the only representatives of the genus yet known in 
Australia. Unfortunately the material was in a very unsuitable 
condition for histological examination. 

No. 4. — Cylichnostomum poculatum, Lss., 1901. 

Cylichnostomum . — 1 female. Length, 9.6 mm. Head not 
constricted off from body; skin annulated. Mouth collar flat- 
tened, and cut off from skin. External leaf-crown has approxi- 
mately 36 long, fine teeth, with tips projecting beyond mouth- 
collar. Submedian head-papillae long, flattened, and with tips 
apparently constricted ; lateral head-papillae not conspicuous. 
Depth of mouth capsule equal to its external diameter ; walls 
thin anteriorly but becoming thicker posteriorly. Internal ieaf- 
crown typical, the elements being short and thick. Dorsal 
gutter conspicuous but short. Excretory pore and cervical 
papillae in region of nerve-ring. Oesophagus, length .84 mm., 
maximum diameter being .13 mm., and minimum diameter .078 
mm. Transverse section of intestine oval, being flattened 
laterally. Tail long, broad at base and tapering to tip. Anus 
.33 mm. from tip and .156 mm. behind vulva. 

Host. — ^Horse: stomach (and intestines (?) ). 

Locality. — Horsham, Victoria; June, 1903. 

Not previously recorded from Australia. 

No. 5. — Cylichnostomum sp. (c.f. poculatum), Lss., 1901. 

Associated with the specimen just described of G, yoculatum 
w^as another individual (female) 10 mm. long, having in general 
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the specific characters of that species, but differing in one or 
two linear dimensions which vary in such a way as to make it 
probable that it may represent a new species not included in 
those described by Looss. But in view of the paucity of 
material, and of the fact that the head, which, however, appears 
to resemble that of C. poculatum, is badly damaged, it is wiser 
at present to regard this individual as a variety allied to this 
species. The points in which it shows a difference from the 
species named are as follow: — Oesophagus, length .7 mm. ; dis- 
tance from anus to tip of tail, .42 mm. Vulva .07 mm. in front 
of anus: i.e., the oesophagus is 1 mm. shorter in a longer 
individual of the same sex, preserved together and apparently 
of similar condition of maturity ; the tail also is .12 mm., longer 
than the longest recorded of the original species, while the 
distance between anus and vulva is only two-fifths of that of 
C. pociilatiiin. These variations do not appear attributable to 
distortion during preservation, since Nos. 4 and 5 have been 
preserved together throughout, or to individual variations of any 
kind, since they do not show any conformity with each other. 

Host. — Horse: stomach (and intestines (V)), 

Locality. — ^Horsham, Vic. ; June, 1903. 

Not previously recorded from Australia. 

No. 6,— Cylichnostomum sp. 

Another of this series of specimens is a small agamous 
Cylichnostome, which, I believe, belongs to C. poculatum^ but 
w'hich is hard to determine owing to the much contracted con- 
dition of the head region, and the absence of reproductive organs 
and opening. The chief determinable features of specific value 
are as follow : — ^Length of worm 4.8 mm., extreme diameter 
.18 mm. Length of mouth capsule equal to greatest diameter. 
Walls thin anteriorly, becoming thicker posteriorly, curved to 
form a much swollen cylinder. Dorsal gutter short. Oeso- 
phagus, length .276 mm., maximum diameter .036 mm., mini- 
mum diameter .024 mm. The intestine is abnormal in showing 
no sign of pigmentation. Anus .12 mm. from tip of tail, which 
tapers from the somewhat broad base to the tip. No repro- 
ductive organs or openings are present. 
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Until further material is available for comparison, I prefer to 
regard this ‘as of indetermined species, but probably a small 
agamous C yliclinostomuiii pocuJaium. 

Host. — Horse: stomach (and intestines (?) ). 

Locality. — Horsham, Victoria ; June, 1903. 

Ho. 7. — Cylichnostomum calicatum, Lss., 1901. 

The last of this series of specimens consist of 4 individuals of 
C ylichnostomuin, 3 males and 1 female. Length of males 5.52 
to 6,06 mm., extreme thickness .21 mm.; female 6.06 mm. long 
and .24 mm. maximum diameter. Head slightly tapering an- 
teriorly, but not constricted off from body. Mouth collar 
slightly flattened, but less so than in G . poculatum, set off from 
rest of head. External leaf-crown consists of 8 to 10 broad parts 
with rounded tips, which project slightly beyond mouth collar. 
Subiuedian head papillae long, with broad bases and tips con- 
stricted off. Lateral papillae small. Mouth capsule as long as 
it is wide, cylindrical, with almost straight walls, which are 
thicker than in C. poculatum. The elements of the leaf-crown 
are short and stout, and project from the anterior margin of the 
mouth capsule. The dorsal gutter is very long and generally 
seen projecting nearly to the anterior margin of the buccal 
capsule. The cervical papillae in one case were between the 
nerve-ring and excretory pore, as is typical, otherwise all three 
organs were nearly in the same place. Oesophagus. — This is 
somewhat disproportionately shorter that the original description 
gives, viz., .33 mm. in the male and 34 mm. in the female, but 
the ring-like enlargement of its anterior end is well seen. 
The maximum thickness of the oesophagus varies from .06 mni. 
in the male to .078 mm. in the females, its minimum, thickness 
being .03 mm. in the male, and .042 mm. in the females. 

The characters of the bursa in tbe male show no marked 
difference from the figure given by Looss [loc. cit., pi. ix., fig: 
117], while all the characters of the head end are in complete 
agreement with both original description and figures. The tail 
of the female is very short (.06 mm.), pointed, and cut off 
abruptly from the body. Distance of vulva from anus .07 mm. 
(i.e., shorter in these worms proportionately to their shorter 
length). 9 
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Host. — ^Horse: stomach (and intestines (?) ). 

Locality. — ^Horsham, Victoria ; June, 1903. 

No previous record for Australia. 

It is worthy of note that all the Nematode species recorded 
here, up to this point, were obtained together from the one 
horse, and of course may have been accompanied by others — 
certainly a most varied fauna in comparison with its small 
total number — ^viz., 3 genera, 5 definite species and two others 
indefinite, in a total of 29 individuals. It will be noticed that 
the habitat given for all these preceding forms differs from that 
given by Looss — thus all the species of Sderostomum and 
Cylichnostomum, and Triodontcyphorus serratns are found 
normally in the caecum, and the 1st third of the large loop of 
the colon, Tr, 77iino7', living in the last part of the colon. Here, 
however, the information accompanying the material is 
stomach (and intestines (?) ) of horse.” Also as regards 
TriQdonfop1ior%is^ Looss remarks that the individuals are very 
constantly found firmly fixed to the mucous membrane of the 
host's intestine.” Whether any of my specimens were so 
attached when found, I am unable to say, all the specimens on 
which these records (Nematodes Nos. 1-7) being preserved free 
in a glass tube, and unaccompanied by any information on this 
point. 


No. 8.— Ascaris megalocephala, Cloq; 

= Ascaris equorum, Goeze. 

Fifty-one specimens of this common species of other countries 
were brought to me from the intestines of a horse. Their 
length varied from 17-23 cm., their diameter from 4-7 mm. 
The males and females were in nearly equal numbers. Owing 
to their having been kept for some time before reaching me, 
they showed a tendency to contract greatly on being put into 
formalin and spirit, the body walls shrinking away in many 
oases from the cuticle. The head end, unlike the tail, did not 
leave the cuticle, but became sharply bent ventrally, so that 
often the mouth was directed posteriorly instead of anteriorly. 
The general characteristics of these specimens aie normal. A 
number of individuals have been picked up in various parts. 



Endoparasites. 


ol5 


One of these, a female, was only 14|- cm. long and 4 mm. in 
diameter ; another female found in the scrub in Tasmania was 
37 cm. long and 10 mm. in extreme diameter, while the third, a 
male picked up near the horse-market in Parkville, Yictoria, was 
27 cm- long and 8 mm. in diameter. The female opening in all 
cases was almost exactly J of the body length from the anterior 
end. 

Host. — Horse : intestines. 

Locality. — ^Abattoirs, Newmarket, July, ’08, per Mr. J. 
Robertson; Camberwell, Yic., 1904, and Parkville, Yic., 1904, 
and Tasmania, 1905. 

Previously recorded from South Australia, New South Wales, 
and Bismarck Archipelago, and probably Yictoria (see Part L, 
Census). 


No. 9.~Ascaris lumbr*icoides, L., 1758. 

This common parasite of man is represented in this collection 
by 18 worms, chiefly female, sent from the Children's Hospital. 
The specimens are normal in character, except that some apparently 
immature are below the usual size. The males vary from 10 to 
14 cm. in length, and 3 to 5 mm. in diameter ; the females from 
13| to 30 cm. in length and 4 to 6 mm. in diameter. The 
teeth and sense papillae on the oral lips are not at all easily 
seen, though they can be detected in a few cases. The female 
opening is situated typically at one-third the body length from 
the anterior end. The tail of the male tends to coil ventrally in 
a vertical plane. The two spicula are equal in length and 
similar in shape. 

Host. — Child : no details of habitat are given, but presum- 
ably the worms were found, as usual, in the small intestine. 

Locality. — ^Melbourne, 1897, per Dr. Officer. 

No previous definite record for Australia, though doubtless 
well known. 


No. 10. — Ascaris canis, Werner, 1782. 

:=Liimhricus canis, Werner, 1782. 

::=:Ascaris teres, Goeze, 1782. 

:=^Ascaris cati et caniculce, Schrank, 1788. 
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:=Ascaris canis et felis, Gmelin, 1789. 

=zAscaris tricuspidata et felUy Brugifere, 1791. 

=:zAscark werneri, Eudolphi, 1793. 

^Fusaria mystav^ Zeder, 1800. 

= Ascaris marginata et mystax^ Eud., 1802. 

= Ascari$ alata, Bellingham, 1839. 

(v. Braun, ^06, p. 336.) 

Sixty-fiye specimens, forty female, twenty-five male, These 
are distinctly reddish in tint, Tlie females vary in length from 
7J to lOi cm., and the males from 5 to 8i cm. The head of 
both sexes shows the characteristic curve, the tail of the male 
being curved in IJ turns or less. The membranous wings on 
either side of the head are very conspicuous in souie specimens 
and may have crinkled edges when large. The membranous 
wings on the tail are not very marked. In addition I have two 
specimens from a cat, one a male, measuring 5.5 cm., the other 
a female 9 cm. long. These are creamy white in colour. 

Host. — Dog and cat : intestine. 

Locality. — ^Not known, Victoria probably. 

Previously recorded only as Ascaris mystax, from cat, New 
South Wales (v. Part I., Census). 

No. 11,— Ascaris marina (Linn.). (Immature). 

= G<trdius marinu^i, Linnseus, 1766. 

= CueuUanus mlaris, Goeze, 1782 {%), 

= GordkiB harenguni, Bloch, 1782. 

= Ciicullanus lacustris^ var. salaris^ Gmelin, 1788. 

= Ascarh Tnarina, Gmelin, 1788-1793. 

= Ascaris halecis, Gmelin, 1788-1793. 

= CueuUanus halecis, Fabricius, 1794. 

= Filaria marina. Eathke, 1799. 

= Ascaris eapsularia. End., 1801 (pt. i., etc,). 

= Filaria eapsularia^ Rud., 1801 (pt. ii. and iii., etc.). 

= Spiroptera hominis^ Rud., 1801 (?) 

= Capsularia haleeis, Zeder, 1803 and 1820. 

= Capmlaria trinodosa^ Zeder, 1803. 
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= Fusaria marina, Zeder, 1803. 

= Filaria piscium, Rud., 1808-1810, etc. 

= Capsularia salaris, Zeder, 1820. 

= Strongylus gigus (young), Bremser, 1824 (?) 

= Spiroptera rudolphi, Delle Chiaje, 1825 ( ?) 

= F ilocapsularia, Deslongchainps, 1791 to 1827. 

= Agamonema piscium, Diesing, 1850-1. 

= Agamonema capsularia. Diesing, 1850-1. 

= Filaria (?) marina, Baird, 1853. 

(see pi. XXIX., figs. 4, 5, 6, 7). 

The specimens on which this record and description are based 
were forwarded to me by Dr. A. A. Brown, of the Yictorian 
Department of Agriculture, through the courtesy of Mr. S. S. 
Cameron, Chief Veterinai’y Officer for Victoria. These Nema- 
todes, which Dr. Brown has named in the daily press 
Strongylus spiralis j>isoium,” are apparently very prevalent in 
Yictorian fish, being found in the peritoneum. The mass (f2 by 
20 mm.) in my possession, which was taken from Barracouta, 
consists of approximately 60 worms, each individual tightly 
coiled in a flat spiral about 3 mm. in diameter, and having to 
3J coils, these coils being arranged in 3 to 5 layers thick. They 
are whitish in colour and opaque. Surrounding each is a some- 
what loose covering, and the mass is bound together by a tough 
fibrous capsule, which encloses each, and makes it a matter of 
considerable difficulty to separate them from one another, especi- 
ally as the rigidity of the body causes the worm to break rather 
than uncoil. As stated above, each is enclosed in a loose, 
slightly wrinkled cuticle-like investment which can be, with 
care, drawn straight ofi from the anterior or posterior end of 
the -contained animal like a glove finger, leaving the entire 
animal behind; also, the main features of the animal can be 
seen through this membrane, which assumes the external shape 
of the enclosed worm. 

The several dimensions of the body of three typical individuals 
are as follow : — 
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A 

B 

0 


mm. 

mm. 

mm. 

Length 

27 

- 30 

- 25 

Diameter of head . _ . 

.144 

- .12 

- .12 

„ „ 1 mm. back 

.3 

- .24 

- .24 

Maximum diameter of body (near 




middle . - - - 

.399 

- .45 

- .43 

Length of cesophagus - - - 

2.34 

- 2.46 

- 2.46 

Length of intestinal diverticulum 

.693 

- .66 

- .72 

Diameter of body, 1 mm. from 




posterior end - - - 

.339 

- .312 

- .255 

Diameter at anal aperture - 

.05 

- .099 

- .12 

Tail (anus to tip) length 

.078 

- .078 

- .102 


The body tapers both anteriorly and posteriorly, but more 
gradually anteriorly. The head end is also often less sharply 
coiled than the remainder of the body. The tail is short and 
conical, the extreme tip being muoronate with transverse ridges. 
The body has regular and fine transverse striations. On the 
head one can occasionally make out a more or less rudimentary 
division into 3 lips, which, however, is often quite obscure. 
Only rarely are head papillae visible, but on the anterior face 
of the head is a minute conical spine with spreading base, 
resembling in outline that of the spine on a placoid fish scale, 
the obtuse apex being directed outwards. No alae are to be 
seen as a rule {though one specimen has one .033 mm. in width, 
the tail of this form being short), nor postanal nor preanal 
papillae. 

In the three specimens of which the sizes are given above, A 
with a short tail has no papillae and very indistinct lips, B, 
also with a short tail, has 3 distinct lips and rudimentary 
papillae, C with a long tail has no papillae and fairly distinct 
lips. 

A well-marked diverticulum passes forwards from the intestine 
where it joins the constricted oesophagus, and lies alongside the 
latter. The diameter of this diverticulum is greater than that 
of the intestine itself, and completely hides |;he oesophagus from 
view where it is present. No reproductive organs could be 
detected. I have been unable to find any pearl-like concretion 
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in the middle of the coiled animal, such as that described and 
figured by J. Johnstone from the -gurnard (1905, p. 297). On 
reference to the -vvork of Cobbold, Leidy and others, especially 
that of Prof. Linton (U.S.A.), it is evident that these encysted 
nematodes are very closely allied to, if not the same species as, 
those found encysted and encapsuled ” in the peritoneum in 
such fish as herring, mackerel, cod, salmon and shad, in the 
Northern Hemisphere. The cuticular covering described above 
is the embryonic cuticle in which these worms are still enclosed, 
the enclosed worm being apparently an immature Ascaris, the 
jaws, etc., of which are insufficiently developed to allow of exact 
specific determination. The varying stages of development 
found in the mass at my disposal resemble closely those found 
by Linton in different fishes, in (loc. cit., 1901), pi. x., fig. 115 ; 
pi. xi., tigs. 121, 127 ; pi. xii., figs. 132, 143 ; pL xiii., figs. 148, 
162, 163 ; pi. xiv., figs. 168, 179, 181, the most characteristic 
resembling figs. 143, 162, 163, 168, 179 and 181, from a number 
of different fishes. I have found, also, that the same individual 
will give a different appearance of developmental stage of the 
anterior end according to the clearing reagent used. Those 
drawn by myself -were cleared in carbolised absolute. As it is 
unlikely that the young of different species would be so closely 
and similarly intertwined with each other, it seems highly prob- 
able that some at least of Linton’s " Ascaris spp. immature ” 
will be found to be different stages of the same species. 

Now as to the name to be applied to these forms. In the 
British Museum Catalogue of Entozoa (1853) are records and 
synonyms by Dr. Baird of 2 Nematodes found in the peritoneum 
of fish — viz. : — 

Filaria (?) marina (page 7). 

= Gordius marinus, Linnseiis, etc. 

= Gordius Jiarengufu, Bloch. 

= Ascaris marina. Gmelin. 

= A.sv«r/.s' ImJeeis. Gmelin. 

= Cucullamis halecis, Fabricius. 

= Capsularia h alec is, Zeder. 

= Fusaria marina^ Zeder. 

= Filaria mai'ina, Rathke. 

= Filaria capsularia, Rudolph^ etc. 
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= Filaria piscium^ Rudolphi, etc, 

= Filocapsularia, Deslongchamps, 
from peritoneum of shad, etc. 

And, on page 22, As carls capsularia^ 

= CucuUanus salarls, Goeze. 

= CucuUanus hicustris, v. salaris^ Gmelin. 

= CapB'ularia salaris^ Zeder. 
z= Ascaris capsularia, Rudolplii, etc. 

= Capsular la tr I nodosa, Zeder, 
from abdominal organs and peritoneum (?) of Corvphene. 

Leidy in his Synopsis of Entozoa (1856, p. 42-58) gives 
Agamonema capsularia (?), Diesing, as found, as well as in the 
intestines, coiled in sacs of peritoneum of shad, herring, etc., 
and having as characteristics, “ Body slender, most narrowed 
anteriorly, mouth small, circular, surrounded by an undivided 
lip. Tail short, obtusely conical, minutely mucronate, etc.” — 
a description which closely fits the less developed of my 
forms. 

In Cobbold’s Entozoa,” p. 406, we find : — 

Spiroptera Iwminis, Rud., Owen, Duj. and others. 

= Spiroptera rudolpM, Delle Chiaje. 

= Strongylus gig as (young of), Bremser. 

= Filaria piseium, Rud., Siebold, Schneider, etc. 

= Gordius marinus, Linnaeus. 

= Agamonema piseium. Diesing, 
with the cod and haddock as hosts (and, doubtfully, man); 
the description given by Schneider of this form ('62, p, 302; 
being “ Asexual nematoid in abdominal cavity, and among the 
muscles of several marine fishes,” and having 3 indistinct labial 
lobes, one of which supports a tooth, “ the oesophagus having 
posteriorly a eaecal prolongation.” This agrees with some of 
my specimens, as regards the head at all events, 

Cobbold (1865, p. 325) further records the finding of Filaria 
capsularia on liver of hemp fish, in Manchester. 

Leidy (1878, p. 171) mentions Filaria capsularia, Rudolplii, 
as a simonym of Agamonema capsularia. Diesing — found hi 
Europe in the herring, mackerel, cod, salmon, etc., i\nd in 
America in shad and herring. 
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In 1888 we find a record by Linton (p. 454) of Agamonema 
capsiilaria, Biesing, ^'encysted and encapsuled in peritoneum/^ 
especially in LopJiius, sp. . 

In 1888, also, Leidy (1888, ^ p. 166-168) adds the Rock fish to 
the list of hosts of Agamonema capmlaria. In the same year, 
Leidy (1888,2 p. 211-217) gave Agamonema capmlaria^ Die- 
sing, as a synonym for Gordius marirms, Linnaeus, which he 
finds encysted in peritoneum around the stomach and intes- 
tines, etc., often forming flat and close spiral coils on viscera 
or appended to them.*’ In this same paper he gives the 
Agamonema of the Herring as differing in several details from 
that of the shad — and according to his description neither of 
these exactly resembles the specimens herein described. 

These encapsuled and immature Kematodes have been dealt 
with still more fully since that date by Linton. Thus in 1895 
(p. 1 1 1) he says : — '' I have been able to refer some of them to 
species described by Leidy and others. Some agree super- 
ficially with Agamonema communis^ for example, but upon 
closer examination will be found to be covered by a thin in- 
vestment which itself bears the distinguishing characters of 
Agamonema, while within this investment is a nematode which 
is plainly an immature A^carisJ^ This, as may be seen on com- 
parison with the description of these Yictorian forms, is exactly 
what I have found here. Linton continues: ‘‘Specifically iden- 
tical forms may be encysted in the body cavity, and free in the 
intestine of the same fish.” Asca7'is rapmlaina is also re- 
corded by Zschokke (p. 775) as present in Snlmo salsar (peri- 
toneum). In a later Bulletin (1899, pp. 267, 407, etc.), Linton 
states in addition that these young Ascarids are too doubtful in 
specific characters to enable one to give them specific names, 
as the individuals in the same host, at the same time and place, 
may differ considerably from one another. That also is true of 
my specimens. Agamonema capmlaria and A,srGf/m capsularki 
are definitely accepted as synonyms by Linton (1901, p. 444) 
when considering the numerous parasites found in the fishes of 
the Woods Holl Region. This makes the chain of synonymy 
complete, as given at the head of this section. Thus, according 
to Dr. Baird and Cobbold, Gordius marinus, Filaria 

piscium, Rud., each of these being synonyms of Filar ia 
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capsularia, Rud. (y. Dr. Baird). Leidy gives Filaria cap- 
sularia, Rud.= Againanema capsularia. Dies., and Gordius 
marinus, lAmx, — Agamonema capsularia, Dies; while Linton, 
in giving Agamonema capsularia, 'DieB.= Ascaris capsularia, 
Rud., links on the synonyms of Ascaris capsularia, Rud. 
Numerous other references have been consulted in this connec- 
tion, but as they simply corroborate what has been given above, 
and add nothing fresh to the discussion, I have omitted them. 
It would thus appear that the name for this admittedly inde- 
finite species should be Ascaris marina (Linn.), and as I have 
not been able to discover any reason why Linnaeus’ species 
has been rejected, especially by Leidy (who calls attention to 
its synonymy), I have used this as being the more correct 
name, in preference to the commonly accepted name, Ascaris 
capsularia, Rud. 

Possibly there has been a confusion of a number of species 
very closely related in general appearance and habit. Linton 
only regards them as Ascaris species, their immaturity and 
the variability they display even where the differing -specimens 
are almost certainly of one species, rendering it difficult to dis- 
tinguish them specifically. Much of this variability is doubtless 
simply due to difference in the stage of development, so that 
the number of adult species represented by these varying forms 
will be very much less than appears at first sight when exam- 
ining them. 

As the early descriptions given by Leidy of Agamonema cap- 
sularia. Dies. {Gordius marinus, L.) so closely agree with the 
forms in my possession, it seems justifiable to designate them 
Ascaris marina, Linn., even in the light of the possibility 
of several species being confused under one specific name, and 
the impossibility of my being able to determine at present the 
exact original form described under the specific name of 
marinus. At the best, the name is one given to an immature 
Ascarid. 

Host. — ^Barracouta. 

Locality. — Port Phillip, Victoria; Nov., 1908. 

No previous record from Australia. 



Endopctrasites. 523 

No. 12. — Gongylonema scutatum, Leuckart, 1876. 

There has come into my hands from Mr. Robertson, Govern- 
ment Veterinary Surgeon, per Mr. S. S. Cameron, a bottle 
containing “ Portion of Rumen of Cow, worm attached, Sept., 
'98,'" and bearing an additional label with the following note : 
— “ Gongylonema scutatum (Leuckart, 1876), natural habitat 
oesophagus — no previous record as being in Rumen (Neumann, 
'98),'’ this specimen having been identified by Neumann in 
1898. As I have been unable to find any record of the occur- 
rence of this worm in Australia, I am including it here. 

There are 2 specimens, both females, one unattached being 
12 cm. long, the other, of which the anterior part is embedded 
in the wall of the rumen, has an exposed length of 7 cm. The 
cuticular plates around the otherwise unarmed head end are 
very well marked, varying considerably in size. The tubular 
pharynx .55 mm. long, is succeeded by an oesophagus 8.8 mm. 
long, the posterior end of the latter having a club-shaped 
swelling .26 mm. in diameter. 

The posterior portion of the body is closely packed with ova. 

Host. — Cow: rumen. 

Locality. — ^Victoria ; Sept., 1898. 

No previous record from Australia. 

D. Nkmatomorpha. 

E. Acanthockpiiala. 

F. Insecta. 

G. Araghnida. 

No. 1. — Hypopial nympha of Falculifer rostpatus (?) 

(Buchholz, 1869), Railliet, 1896. 

= Falclge.v rostmtus, Buchholz, 1869. 

= Hypodectes columhae. Solar ski, 1877. 

= Hypoderas columhae, Murray, 1877. 

= Hypodectes minoi' (?). 

(see pi. XXIX., figs. 8, 9). 

During the dissection of pigeons in the Biological Laboratory 
here, a number of small organisms were found in the connective 
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tissue around the roots of the pectoral blood-vessels and in the 
pericardium by Dr. T. S. Hall, who brought them to me. 
Careful examination of them and consultation of such literature 
as was available to me, showed that these foimis are really the 
“ hypopial nympha,^’ or second stage in the life-history of one 
of the feather-feeding Sarcoptidae, probably of Falculifer 
rostratus (Buchholz, 1869), Railliet, 1896. 

This and similar forms — known variously as Aca'n(,s mus- 
cams, Linn., Acarus spinitarsus, Hermann, 1757, then Hypo- 
pus, Duges, 183i ; Homopus, Koch, 1843, and later as Hypo- 
dectes, Filippi, 1861, and Hypoderas, Frauenfeld, 1864 — ^have 
been the subjects of a long discussion, dating from 1735, but 
closed for the time being by the work of Megnin (1879, p. 120) 
and that of Michael (1884, p. 371). 

These parasites, as previously described by several — viz., 
Michael, and also figured by Ch. Robertson (1866, p. 201) — are 
white, elongated, rounded animals, maggot-like in general 
appearance, .92 to 1.24 mm. long, and ,16 to .31 m,m. wide. 
The skin is soft and easily wrinkles. No median transverse 
groove was visible, nor were rostrum, mouth appendages or ali- 
mentary canal to be seen. Four pairs of short jointed legs are 
present, the two posterior pairs being situated a considerable 
distance behind the 2 anterior pairs. Each leg has 5 joints, 
not always clearly defined, the last bearing a number of hairs, 
one or more of these hairs being much longer than the others. 
The bases of the two anterior pairs of legs are associated with 
a curious darkly coloured chitinous-like support on the ventral 
surface of the head, while another similarly constituted but 
differently arranged structure is found on the ventral surface 
the body, between the 2 posterior pairs of legs. These two 
masses form a most conspicuous and characteristic feature in 
the appearance of the parasite. The form here recorded is 
closely similar to that* figured by Robertson, but I am adding 
hereto two figures, one of the dorsal surface of the head, and 
one of the ventral surface of the body, for comparison. As 1 
have not the adult stage of this form, I have nob been able to 
completely verify this identification. 

According to Megiiin’s researches (loc. cit., and see also 
.Meumann, p. 214), this much reduced form is a peculiar stage 
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in the life-history of the itch-mite of the pigeon. There 
found in this case, a deviation from the normal metamorphosiSj 
inasmuch as this additional stage, or “ hypopial nympha ” is 
introduced between the second stage or normal “ nymj)ha ” 
and the young adult. The “ hypopial nympha is formed 
from the normal “ nympha,"’ according to Megidii, under con- 
ditions in which there is an undue lack of nourishment or 
w armth in the feathers on which the adult lives. The “ hypo- 
pial nympha” then passes down from the surface of the body 
through the feather follicles into the connective tissues below, 
where it lives by absorption from the surrounding tissues until 
such time as it may safely return to the surface and become 
changed into the adult form. According to Michael (1884, 
p. 390), the formation of this “hypopial nympha,” in some 
forms at least, takes place quite “ irrespective of adverse con- 
ditions,^" and only in the case of a few individuals, being “ a 
provision of nature for the distribution of the species,” in 
other words, simply a protective travelling dress. It would 
seem, however, that in the case of the “ hypopial nympha "" 
herein recorded, Megiiiii’s conclusions are more probable. This 
is, so far as I have been able to find, the first record of the 
existence of this form in Australia, though it is evidently 
well known in Europe, and is also found in the United States 
of America (v. Hassall). 

Host. — Pigeon : in connective tissue around roots of pectoral 
blood vessels, and on the pericardium around entrance of in- 
ferior vena cdva. 

Locality. — ^Melbourne, Yic. : September, 19QS, per Dr. T. S. 
Hall. 
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EXPLANATION OF PLATE XXIX. 

All Figures are outlined by the aid of the Camera Lucida. 

Fig. L — Trid(yrUoph4mts intertmdiits^ n. sp., x 2, showing pro- 
portions of animal, and female opening. 

2. — Anterior end of same, x 42. 

B. C. = Buccal capsule. 

C. P. = Cervical papillae. 
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D. O. = Dorsal connection of head glands. 

E. L.C. = External ieaf-crown, 

E.P. = Excretory pore. 

L.H.G. =Lftft head gland. 

N.H.G. = Nuclei of head glands. 

N.S. = Nervous system. 

Oe. = Oesophagus. 

R.H.G. = Right head gland. 

Sm.P. = Submedian papillae. 

T. = One of the three teeth. 

Fig. 3. — Posterior end of same, x 33. 

A. = Anus 

A.M. = Anal muscles. 

$G.O. = Female generative opening. 

R. = Rectum. 

y. =yagina. 

Fig. 4. — Cluster of coiled specimens of Ascaris nmrina lying in 
connective capsule in peritoneum, x 2. 

Fig. 5. — One specimen of same, x 6 ; showing immature worm 
lying inside the partly withdrawn embryonic cuticle 
(E.O.) 

Fig. 6. — Head end of same specimen, x 42 ; showing conical 
spine on imperfectly developed head, and long straight 
oesophagus surrounded by nerve ring. 

E.C.= Embryonic cuticle. 

Fig. 7, — Tail end of same specimen, x 42 ; showing straight, 
intestine, rectum and mucronate apex of tail. 

A. =Anus. 

A.G.=Anal Gland. 

Fig. 8. — Yentral view of body of “ Hypopial Nympha^^ ^of 
Falculifer rostratus (?), x 42 ; showing arrangement of 
paired appendages and their chitinous support- 

Fig. 9. — Dorsal view of head of same. 
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Art. XXIV . — On the Separation and Analysis oj 
Minerals in the Dacite of Mount Dandenong, Victoria. 

By henry a RICHARDS, B.Sc., 

Caroline Kay Scholar in Geology, Melbourne University. 

[Read 10th December, 3908]. 

Ikteodugtion. 

As no information was available regarding the composition of 
the minerals of variable composition in the dacites of Victoria, 
it was suggested by Professor Skeats that this work should be 
undertaken; and it was hoped that thereby some light would 
be thrown on the relation existing between these minerals in 
the normal dacite, and in the gneissic rocks which he has 
discovered in contact with the dacite in the Dandenong ranges. 

Very little in the way of determining the composition of 
Victorian rock-forming minerals seems to have been done, and 
the only record I can find of an analysis of a ferro-magnesian 
mica is one done by the late Dr. Howitt and published in his 
paper on the “Rocks of Noyang. 

The objects of this research work can be tabled under three 
heads: — 

i. To separate the minerals Biotite, Hypersthene and 

Ilmenite from the rock. 

ii. To analyse them and make a bulk analysis of the rock. 

iii. To see what light chemical evidence would throw on 

the probable formation of secondary minerals in the 
rock. 


The Dacite. 

The sample used in this work was obtained from a quarry 
alongside the railway line, a little on the Ferntree Gully side of 
Upwey station, on the Gembrook line, and is believed to be a 


1 Proc. Roy. Soc. Victoria, vol, xx,, p, 24. 
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representative sample of the normal dacite in that area. It is a 
dark-grey, and very hard compact porphyritic rock. In the 
hand specimen phenocrysts of a dark-brown mica, biotite, in 
well-formed hexagonal flakes, can be seen, also phenocrysts of 
felspar, but further than that little else can be observed mega- 
scopically. Under the miscroscope in thin sections one can see 
abundant phenocrysts of plagioclase, generally with regular out- 
lines, and very often zoned, dark-brown biotite, pale-green 
hypersthene, quartz very occasionally, and an opaque mineral 
w^hich may be either magnetite or ilmenite, all set in a fine- 
grained crystalline groundmass of quartz, felspar and biotite. 

Of the minerals in the rock the plagioclase felspars can be 
determined optically by the Michel-Levy method, and so definite 
compositions assigned to them ; but it is necessary to separate 
and chemically analyse the minerals biotite, hypersthene, and 
the opaque mineral in order to learn their compositions. 

The proportions of the phenocrysts and groundmass are 
about equal, and as the average diameter of the former is only 
.1 mm., it was seen that the separation of them in sufficient 
quantity and in a pure enough state for a chemical analysis 
would be a matter of some difficulty. 

Methods of Separation Adopted. 

The minerals to be separated are all iron-bearing, so that 
the electro-magnet suggested itself as a means to the desired 
end ; accordingly one as described by T. Crook, ^ of the Imperial 
Institute, London, was used. 

By a combination of the electro-magnet with the use of heavy 
liquids and various shaking devices, and finally picking with a 
wet brush underneath the microscope, the minerals were ob- 
tained pure enough for chemical analysis. 

The electro-magnet consists of a cylindrical piece of soft iron, 
1 inch in diameter, bent into U shape and having vertical limbs 
about 6 in. long and 3 in. apart. Each limb is provided with 
a bobbin on w'hich is wound seven layers of insulated wire (16 
gauge), each layer having about 40' turns. Two pole pieces, 

1 “The Use of the Electro*Magt\et in Petrojefi-apijy,” by T. Crook, A.R.C.Sc,I,, F.O.S. 
Science Progress, No. 5, July, 1907. 
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consisting of soft iron about 1|: in. wide and in. thick, are 
slotted so as to move over screw-clamps which fit into the ends 
of the limbs. By this means the pole-pieces can be adjusted 
in any desired position. 

The electro-magnet is connected with the ordinary lighting 
circuit of 200 volts alternating current, the latter being con- 
verted into direct current by means of a Noden -valve arranged 
by Mr. Grayson, of the Geological Department. Suitable resist- 
ances were obtained by means of ordinary incandescent lamps, 
6 of which, of varying capacities, were used, giving an amperage 
ranging from i amp. to 3 amps., the voltmeter indicating 10 
volts for the latter value. 

Preparation op the Sample. 

The fresh representative sample was first crushed into pieces 
about the size of peas by means of a small jaw-crusher, this 
material was then crushed up in a steel mortar, so that it would 
pass through a sieve with openings about .2 mm. square (20 
sieve), but remain on a 40 sieve with apertures about .1 mm. 
sq. . This size was found most convenient for the separation of 
the larger flakes of mica. After the mica had been removed 
from this it was further crushed so as to be caught on a 60-sieve 
with apertures .06 mm. sq. 

The larger size was more convenient for the separation of the 
mica, while the smaller size was required for the hypersthene. 


Separation op the Minerals, 

It was found that the separation of the mica from the 
hypersthene by means of a magnet could not be done very 
satisfactorily, but in transferring the powders in cardboard 
boxes it was noticed that the flaky biotite had a tendency to 
stick to the bottom of the box, while the other rounded grains 
rolled off easily. This peculiarity of the mica was utilised, and 
proved especially valuable, for while the magnet served to sepa- 
rate the mica and hypersthene from the other minerals in the 
rock, the gentle shaking in cardboard boxes with one end cut 
away, served to separate the mica from the hypersthene. 
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'Mica . — By means of a bar-magnet all the steel splinters oS 
the mortar, and grains of opaque material that would come out 
were removed; then the powder was subjected to the electro- 
magnet with the pole-pieces 4 mm. apart, and all the material 
which would come out w’hile 3 amperes were run through the 
magnet was removed. 

This magnetic material was made up of free grains of biotite, 
hypersthene, and composite grains of either or both these minerals 
with felspar and quartz, or with the magnetic opaque material. 
By gentle shaking of the cardboard boxes held at a slight angle 
and with one end cut away, the biotite was separated from the 
other material, small lots being treated at a time and given 
several shakings. 

By means of Sonstadt’s heavy liquid of Sj^ec. Gr. about 3, 
used with a Sollas Separator, the free biotite was separated 
from most of the other material, only a few composite grains of 
hypersthene and mica coming down also. The material was 
then washed and dried, and the composite grains picked out 
with a fine wet brush underneath the low power of the micro- 
scope. This was a very laborious process, but only in this way 
could quite pure material suitable for analysis be obtained. 

Hypersthene . — The powder whose grains were about .1 mm. 
in diameter was used for obtaining this mineral. "With a volt- 
age of 10 (3 amperes) and pole-pieces 4 mm. apart, the mag- 
netic material, which separated readily, was removed by the 
electro-magnet. On breaking the circuit a certain amount of 
material still adhered to the pole-pieces, and was made up of 
small steel splinters from the mortar, fragments of ilmenite 
and leucoxene, and in some cases pieces of quartz or felspar 
containing inclusions of the opaque mineral. The magnetic 
material separated as above contained grains of hypersthene, 
biotite, ilmenite, quartz and felspar containing magnetic inclu- 
sions, and a fair amount of composite grains of the above 
minerals. 

Under the microscope it was noticed that hypersthene grains 
very often enclosed large patches of the opaque material. 

By means of card-shaking the biotite was removed almost 
completely. The remaining material was then subjected to a 
voltage of 3 with pole-pieces 4 mm. apart, the material removed 

10a 
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in tliis way was seen to be largely the opaque mineral, hyper- 
sthene containing large inclusions of the former mineral, leu- 
coxene, and quartz and felspar containing magnetic inclusions. 
The voltage was then increased to 10 (3 amps.), and all the 
material was picked up with the exception of a few quartz and 
felspar grains, and several small flakes of biotite. 

By means of Sonstadt’s solution of Spec. Gr. 3, used with a 
Sollas Separator, a practically pure hypersthene product was 
obtained, the quartz and felspar being removed with the excep- 
tion of a few composite grains, which were easily picked out 
with a wet brush. 

An examination of the hypersthene under the microscope 
detected opaque material in nearly every grain, so with a view 
to getting rid of as much as possible of this it was ground 
finer in an agate mortar, and subjected to 4 volts, with pole- 
pieces 4 mm. apart. A good deal of magnetic opaque material 
was removed thus. After picking over with a wet brush under 
the microscope, this mineral was ready for chemical analysis. 

Ilmenite . — ^An attempt was made to separate this from the 
rock powder by the magnet, but as it is present to the extent of 
only one per cent., is largely included in other minerals, and is 
in such small grains it would have been a lengthy process to 
separate enough for a chemical analysis. The separation has 
been done by nature, however, and some of the material as it 
occurs in the stream sands in the dacite area was obtained. 
It is remarkably fresh, and although the sample was not 
obtained from exactly the same locality as the rock sample, it 
is believed that its composition is similar to that contained in 
the material used for separation and analysis. 


Aivaltsbs of Rock and Minbeals. 

Besides analyses of the three minerals of variable composition 
in the rock, one was made of the rock itself. All the analyses 
were made in duplicate with the exception of that of the 
ilmenite. Agreement between the duplicates was satisfactory, 
and the analyses appended below are those of one of the dupli- 
cates and not the mean of two determinations. 



Analyses of Dacite and Mineeals. 

Actual Analj'ses. Calculated. 




A 

B 

C 

D 

E 

F 

SiOa 

- 

63.27 

39.86 

50.42 


40.04 

55.23 

AlA 

- 

16.50 

11.13 

4.06 


11.17 

4.44 

FcjOs 

- 

0.68 

1.39 

2.10 

none 

1.39 

2.30 

FeO 

- 

5.10 

18.10 

23.54 

31.92 

18.18 

22.34 

MgO 

- 

2.48 

9.88 

13.04 

0.80 

9.92 

14.27 

OaO 

- 

4.18 

si. tr. 

1.30 


si. tr. 

0.24 

Na^O 

- 

2.36 

0.35 

tr. 


0.35 

tr. 

K ,0 

- 

2.68 

6.73 

0.69 


6.75 

0.76 

H3O + 

- 

0.52 

3.20 

0.06 


3.21 

0.06 

H, 0 - 

- 

0.09 

0.43 

0.10 


0.43 

0.11 

co. 

- 

none 

none 

none 


none 

none 

TiO, 

- 

1.30 

7.95 

3.51 

67.28 

7.98 


FsO, 

- 

0.15 

tr. 

0.92 


tr. 


S(FeS,) 

- 

0.16 






MnO 

- 

0.03 

0.58 

0.24 

tr. 

0.58 

0.25 

LijO 

- 

tr. 

str. tr. 



str. tr. 


Total 

- 

99.50 

99.60 

99.98 

100.00 

100.00 

100.00 

Sp. Gr. 

- 

2.76 

3.16 

3.36 

4.86 




A = Dacite. 

B = Biotite. 

C == Hypersthene. 

D = Ilmenite. 

E = Biotite analysis calculated to 100 per cent. 

F = Hypersthene with P 2 O 5 removed as Apatite and TiO^ as 
Ilmenite, and calculated to 100 per cent. 


Calculation of the IsTorm of the Dacite. 


u 



1 

s 

s 

S3 

.1 

Jo 

0 

S 

1 

c3 

s 

1 

0 

s 

e5 

a3 

6 

0 0 

1 

c> 

1 

p. 




0 

< 

< 

J=! 


< 


SiO, 

. 63.27 

1.054 

174 

228 

144 




109.5 

AlA 

- 16.50 

.162 

29 

38 

72 





FeA 

- 0.68 

.005 





5 



FeO 

- 5.10 

,071 




16 

5 2.5 


47.5 

MgO 

- 2.48 

.062 







62 

CaO 

- 4.18 

.075 



72 



3 


Na „0 

- 2.36 

.038 


38 






K ,0 

- 2.68 

.029 

29 







TiO, 

- 1.30 

.016 




16 




P. 0 , 

- 0.15 

.001 






1 


S 

- 0.16 

.005 





5 




I 

re 


23 


398.5 


Quartz. 
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Formula. 


SiO . - 

K d . AljOa . 6SiO., 

NaaO.AloOg.eSiOa 
CaO. AljO, .2SiOa 
AI..O3 - - 

MgO . SiOa - 
FeO . SiOa - 
FeO . Fe„t>g 
FeO.Tida - 
FeS, - - - 

SCa'P.Og + CaFa 


Mol. Weight. 

Mineral. 

Norm. Group. 

7. 

Group. 

- .3985 X 60 

Quartz 

24.0 

Q 

24.0\ 


- .029 X 556 

Orthoclase 

16.1 ) 




- .038 X 524 

Albite 

19.9 [ 

F 

56.0 

- Sal 

- .072 X 278 

AjOLorthite 

20.0) 



1 

- .023 X 102 

Corundum 

2.3 

C 

2,3 j 

1 

- .062 X 100 

- .0475x132 3 

Hyperstbene 

12.6 

P 

12.6' 


“ .OOo X 232 

Magnetite 


M 

3.6 

^ Fern 

- .016 X 152 

Ilmenite 

2.4) 

- .0025x120 

Pyrite 

0.3^ 

A 

0.6 


- .001 X 310 

Apatite 

0.3) 



7, 


82.3 


16.8 


Sal 82.3 

Class - -jgg 

^ ^ Q + L 24.0 

Order = -jt- =5^ 

KjO+NaaO 67 
= 

<?^K - ^32. ?i 

Sub-rang - = gg 


<'7/1 >5/3= Class II. 

<3,, 5 >1/7 = Order IV. 

< 5/3 > 3/5 = Rang III. 

< 5/3 > 3/5 = Sub-rang III. 


Dosalane 

Quardofelic Anstrare 
Alkali-calcic Tonalase 
Sodi-potassic Harzose 


Calculation op Formuljb of the Minerals. 



Biotite. 


Hyperbthene. 

Ilmenite. 



Per cent. 

Mol. 

Prop. 

Uatio. 

Per cent. 

Mol. 

Prop. 

Ratio. 

Per cent. 

Mol. 

Prop. 

Ratio 

SiOa - 

39.86 

6641 

p 6.4 

55.22 

920) 

^ 16 


) 


TiO, - 

7.95 

99 J 


J 

67.28 

841 J 

'AlA - 

11.13 

109) 


4.44 

43) 

r 1 


) 

1 

FeA - 

1.39 


r ^ 

2.30 

14J 


J 

r 

PeO - 

18.10 

251) 

i 

22.33 

310) 


31.92 

443) 


MgO - 

9.88 

246^ 

L 4.2 

14.27 

356 

- 12 

0.80 

20 


CaO - 



0.24 

'4 



1 

MnO - 

0.58 

8 

1 

0.25 






NajjO - 

0.35 

5' 

1 


1 

1 


' 1 

1 

K,0 - 

6.73 

71 

r 

0.76 

7 

\ 



\ 

AO - 

3.20 

178 

1 

0.06 





f 


Formula 2R2O.4RO.R3O3.6RO2 3RO.4RO3 R0.2R0.2 

Biotite - - 2 {KH)30 . 4(FeMg)0 . AI3O3 . 6 (SiTi)03 

Hjpersthene - 3(FeMg)0 . 4SiOa 
Ilmenite - (FeMg}0 . 2Ti02 
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Comments on the Analyses. 

Dacite . — The composition of this dacite is seen to be quite 
normal, except that perhaps the TiO^ percentage is a little 
higher than usual in rocks of this type. A comparison of this 
analysis with one of a dacite^ from near Braemar House, Mount 
Macedon, show's that the two are almost identical. In com- 
position this rock much resembles a quartz-mica-diorite from 
Ensay,-^ Omeo, analysed by the late Dr. Howitt, and it is 
interesting to note that all three fall into the same sub-rang 
when classified according to the American classification — 
viz. : — 

Class IL — Dosalane. 

Order lY. — Quardofelic, Austrare. 

Rang III. — Alkali-calcic, Tonalase. 

Subrang III. — Sodipotassic, Harzose. 

The Ensay rock, however, nearly passes into subrang iv., while 
both the dacites are well in subrang iii. 

Diotite. — The SiO.^, EeO and TiO^ percentages are high, 
while the alumina and alkali percentages are low’. This mineral 
in thin sections, under the microscope shows inclusions of ilme- 
nite, thus the TiO.j and FeO percentages are too high, while all 
the other constituents are correspondingly low. The biotite 
itself is believed to be titaniferroiis, so that it is difficult to 
know’’ how' much TiO,^ to assign to the biotite and how much to 
the enclosed ilmenite ; consequently no deduction was made from 
the analysis for these two oxides, with the result that the RO^ 
and RO ratios are a little too high. 

The formula for this mineral, according to the analysis, is 
2Ra0.4R0.R.p«.6R0.j. So that it is not an ortbosilicate 
like the typical biotites. 

Ei/i^erstJiene . — In this analysis the FeO percentage is slightly 
higher than usual, w’hile the MgO percentage is considerably 
lower than in a normal hypersthene, with the result that the 
formula for this mineral is 3R0.4R02. 


1 Annual Beporfc of the Secretary for Mines Victoria, 1907, p. 61. 

2 Proc. Roy. Soc. Victoria, vol. xxii., p. 99. 
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Ilmenite . — The TiOg is extremely high, while Fe^Og is 
absent, and MgO is present to a small extent, the FeO percent- 
age being about normal. 

The mineral is strongly magnetic, which is rather curious, as 
it is generally stated that only when you get a combination 
with magnetite does the mineral exhibit strong magnetic pro- 
perties. The formula for this mineral is RO. 2 RO 2 . 

Determinatio3s^ op P 2 Q 5 ^ the Ajs^alyses. 

In determining this constituent by the magnesium-pyrophos- 
phate method, according to Washington, t the values obtained 
were obviously high, consequently the method was abandoned, 
and that of Finkener^ by direct determination of the ammonium 
phospho-molybdate, adopted with satisfactory results. Dr. H. 
I. Jensen^ has encountered a similar difficulty and overcome it 
in this manner. 

Calculation op the Mode op the Rock. 

The volume percentage of each mineral in the rock was esti- 
mated by RosiwaFs^ method. The application of this method 
to the rock presented considerable difficulty on account of the 
fine-grained groundmass, which is made up of quartz, felspar 
and biotite, the average diameter of these grains being only 
.01 mm., and that of the phenocrysts .1 mm. 

in the groundmass the biotite was easily distinguished by its 
colour, while the slight difference in refractive index between 
the quartz and felspar was utilised in discriminating between 
these two minerals. 

Sections were cut from the same sample of the rock as the 
analyses were made from, and as a result of traverse in several 
directions. Out of a total volume of 6389 the volumes of the 
different minerals were as shown in the accompanying table. 
The percentage volumes were then calculated and multiplied 


1 H- S. Wa^ngton, ‘‘Chmical Analysis of Rocks.” 

2 Treadwell, Analytical Chemistry,” vol. ii., p. 347. 

3 Proc. linn. Soe., N.S.W., 1907, vol. xxxii., pp. 908, et seq. 

4 Verbandl d k.k. Ceol. Reichsanst, 189S, pp. 143, et seq, “ The Quantitative Classi- 
fication of Igneous Rocks,” p. 204, 1903. J. P. Iddings, Journal of Geology, vol. xii. (1904), 
p. 225, 
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by the specific gravities, giving the gravimetric proportions of 
the different minerals from which the percentages by weight 
were obtained. 

A number of determinations of the felspar phenocrysts by the 
Michel-L^vy method resulted in the majority of them giving 
extinction angles for Ab^ Anj_ but an occasional one for Ab^, 
Aujj. The specific gravities of hypersthene and ilmenite were 
determined by means of a small specific gravity bottle, while 
that of the biotite was determined by floating flakes in any 
position in a solution of Methylene Iodide in benzine, and then 
determining the specific gravity of the solution by a Westphal 
balance. 

The specific gravity of the felspar phenocrysts was determined 
from a knowledge of their composition and reference to tables. 


Calculation op Mode. 



Mineral. 


Volume. 

Pereenta^fe 

Volume. 

Specifie 

Gravity. 

Gravimetric 

Proportions. 

Mineral 

Per- 

centage. 

1 

fPlagioclase (AbiAni) 

- 1629 

25.50 

2.68 

68.34 

24.13 

Pheno- 

CBYSTS 

1 Hypersthene 

- 

656 

10.27 

3.36 

34.50 

12.17 

Biotite 

- 

628 

9.83 

3.16 

31.06 

10.96 

Quartz 

- 

84 

1.31 

2.65 

3.47 

1.22 

1 

Ilmenite^ - 

- 

40 

0.62 

4.86 

3.07 

1.08 


r Felspar (AhjAng) 

- 1553 

24.31 

2.675 

65.03 

22.95 

5 i ^ 

Quartz 

- 

- 1389 

21.74 

2.65 

57.61 

20.34 

a 

[ Biotite 

- 

410 

6.42 

3.16 

20.27 

7.15 




6389 

100.00 


283.35 

100.00 


Quartz. 


Frlhp.vr. 



Compo- 

Compo- 

sition 

as 

Ana- 

lysed. 


Pheno- Ground- 

Pheno- 

Groundmass. 

Bi. 

sition 
T, from 

Mode. 


crysts. mass. 

crysts. 

i 

•o 

K* 

An. 

SiO., 

- 1.22 20.34 

13.42 

5.28 5.00 

3.23 6.72 

7.25 

62.46 

63.27 

ALO 

A “ 

6.83 

1.51 1.42 

2.75 0.55 

1.97 

15.03 

16.50 

FeoOo - 



0.2S 

0.25 

0.53 

0.68 

FeO 




2,72 

3.29 

0.35 6.36 

5.10 

MgO 

- 



1.73 

1.80 

0,01 3.54 

2.48 

CaO 

- 

2.51 


1.52 0.03 


406 

4.18 

Na,0 - 

1.37 

0.86 


0.06 

2.29 

2.36 


- 


1.38 

0.09 

1.22 

2.69 

2.68 

HftO + “ 



0.01 

0.58 

0.59 

0.52 

H^O 

- 



0.01 

0.08 

0.09 

0.09 

TiOg 

- 




1.50 

0.72 2.22 

1.30 

MnO 

- 



0.03 

O.Il 

0.14 

0.03 

Total - 1.22 20.34 

24.13 

8.17 7.28 

7.50 12.17 

18.11 

1.08 100.00 

99.50a 


1 As Phenocrysts and in the Hypersthene. 

2 Including; 0.16 per cent. PsOsand 0.16 per cent. S<reS 2 ). 
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From this table it will be seen bow close the microscopically 
estimated chemical composition is to that determined by 
chemical analysis. ^ 

The silica has been slightly under-estimated, but as about 
50 per cent, of the rock is a fine-grained grouiubnass with grains 
averaging only .01 mm. in diameter, their discrimination by 
means of the difference of refractive index was a matter of some 
difhculty. 

The discrepancies between the percentages and those 

of the FeO and MgO suggest that the analysis of the por- 
phyritic biotite recorded above is not representative of all the 
biotite in the rock. 

Under the microscope, besides the large phenocrysts of bio- 
tite one sees developed granular masses of what appears to be a 
secondary biotite around the ilmenite, and it has been suggested 
by Professor Skeats that this secondary mica arises as a result 
of interaction between the ilmenite and felspar of the ground- 
mass under certain conditions, and also between the hyper- 
sthene and groundiuass less commonly. If that is the case it 
cannot be assumed that all the biotite throughout the rock is of 
uniform composition, but that at least we have two different 
kinds of biotite. 

With biotite arising from ilmenite and the groundmass, one 
would expect a low MgO percentage, as the ilmenite is very low 
in this constituent, while the groundmass felspar has none ; if 
this percentage were low the AlgOs value would probably be 
high, so that if one knew what composition to assign to this 
secondary biotite it is highly probable that the AlgOa, FeO and 
MgO percentages would be more comparable. 

The alkalies and lime are remarkably close, so that the 
felspars appear to have been correctly determined. 

The ferric-iron and water are close, while disci'epancies arise 
between the TiO^ and MnO values. On the whole, however, 
the analyses are as close as one could expect to get them, con- 
sidering the structure of the rock and its fine-grained ground- 
mass, and if one could estimate the composition of the secondary 
biotite it is thought that the comparison would be still closer. 

Another point showing the closeness of the two analyses is 
that the position of the rock, according to the American classi- 
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fication, is the same, whether calculated from^ the norm or 
mode. 


SUMMARY. 

The minerals hypersthene, biotite, and ilmenite occurring in 
the dacite have been separated an'd analysed. The method of 
separation was a combination of the use of an electro-magnet 
with heavy liquids and various shaking devices, and gave satis- 
factory results. 

These minerals and also the rock were then chemically 
analysed, and formulae obtained for the minerals. 

The norm of the rock was calculated from the chemical 
analysis, the mode of the rock by the application of RosiwaFs 
method, and from this the chemical composition of the rock 
was estimated microscopically. A close agreement was found 
to exist between the compositions obtained chemically and 
microscopically. 


CONCLUSIOlSrS. 

The groundmass felspar appears to be a mixture of orthoclase 
and a plagioclase (Abj, An^), and is more acid than the felspar 
phenocrysts, as one would expect. 

In the groundmass are present all the constituents which, 
together with either ilmenite or hypersthene are necessary to 
form biotite, thus supporting the microscopical evidence of the 
secondary origin of some of the biotite. 

It would also appear that the secondary biotite derived from 
the ilmenite and groundmass contains less magnesia and more 
alumina than the primary biotite. 

In conclusion, I am much indebted to Professor E. W. Skeats 
for the kindly interest he has taken in this work, and for the 
great assistance he has rendered me whenever in difficulties, 
also to Mr. H. J. ‘Grayson, whose ingenuity on many occasions 
sirnplihed matters considerably. 



[Pkoc. Eot. Soc. Victoria, 21 (N.S.), Pt. II., 1908.] 


Art. XXV. — Gontribwtions to the Flora of Australia, 

No, m 


By ALFRED J. EWART, D.Sc., Ph.D., F.L.S., 

Government Botanist and Professor of Botany in the University of 

Melbourne ; 

AND 

JEAN WHITE, M.Sc., 

Government Research Scholar. 

(With Plates VI.-IX.). 

[Read 10th December, 1908]. 


Baeckea Eatoniana, n. sp., Ewart and White. 

A sma.ll, much branched, shrubby plant about 5 or 6 inches 
high, the branches woody and stiff, and covered by a whitish 
membrane, peeling off on the older branches, leaving a yel- 
iofwish scaly bark. Leaves about one-sixteenth inch long, 
glandular, green, almost cylindrical and sessile, blunt at the 
top, decussate. Mowers solitary, with 2 bracteoles. 
sepals, the tube adnate to the ovary, the sepals free, and wi^ 
a white and membranous border. FetaU 5, free, orbicular, 
shortly stalked, white, sinuous at the edge, one-twelfth inch long. 
Stamens 20, rarely 3 to 4 fewer, forming a single ring attached 
to a projecting ridge connected with the bases of the petals, 
filaments dilated more or less at the lower end, without any 
oilia-like appendages at the points of attachment, free from each 
other, filiform, as a rule 4 stamens situated opposite each petal. 


1 No. 9 in Journal Roy. Soc. of N.S. Wal«s, vol. xlii., 1908. 
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Anthers, bilobed, obcordate ; stamens not quite so long as the- 
petals. Gynaecium, — Ovary rough on the outside, 2-celled, the 
upper part very convex. Style deeply immersed, as long as the 
stamens. Stigma slightly bilobed. 

Youndegin, W. Australia, Alice Eaton, 1894. The specimens 
were first examined by Mr. Luehmann, who considered its 
nearest affinity to be B. pulchella, Baron Mueller gave it the 
apparently unpublished name of J5. Eatoniana (nomen nudum), 
which is retained in the foregoing description. 

Cassinia aculeata, R. Br., var imbricata, F. M. Reader. 

This variety, at first called “appressa,” and subsequently 
imbricata,^’ was recorded in the Viet. Nat., 1905, vol. 22, p. 79. 
The plant proves, however, to be Humea squamata, F. v. M., 
the new variety being the result of a mistake in identification. 
As evidence of how easily the best of botanists may go astray 
with composites of this character, it may be mentioned that 
Baron Mueller referred his first described species to a new genus 
(Maecheria)i although aware of the existence of the prior 
genus of Humea, and that this particular species, when first 
collected, was named Cassinia pliolidota, F. v. M., by Mueller, 
changed to Ozothamnus pliolidota, F. v. M. (Fragm., ii., p. 131), 
given in Bentham's Flora as Heliclurymm pholidotum, F. v. M., 
and finally recorded as though it were a new species of Humea 
(H, squamata, F. v. M.), in the Fragmenta, xi., p. 86, without 
any reference to the previous names. 


Galium parisiense, L., var. australe, n. var. 

The specimens come nearest to the variety anqlicum of G, 
parisiense, and have usually 5-7 leaves in the whorls. The 
flowers, however, show a greater tendency to aggregate in small 
terminal clusters and the fruits are slightly .smaller, dark and 
slightly roughened with small asperities. 

Goroke, Victoria, St. Eloy D’ Alton, No. 7 ; GoulburnR.,, 1892, 
W, Gates ; Wannon R., below Hamilton, Viet., H. B. William- 
son, No. 622 (no date), and same locality, Nov., 1898 ; Woo- 
roloo, West Australia, Max. Koch, 1906, No. 1646. 
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Ewart and White: 


It seems surprising, that the presence of this plant in Austr-alia 
has been overlooked so long, but the older specimens of it had 
been referred to various species of Galium and Asperula as 
slender varieties of them, though really quite distinct. The 
plant is undoubtedly native, the variety not being found else- 
where, but has not been recognised owing to its small flowers 
and slender character. 

GiS’EPHOSis Baracchiana, n. sp., Ewart and White 
(after P. Baracchi). 

A woody herb about 3 inches high. The primary stems 
unbranched or nearly so. Stems very slightly hairy. Leaves 
sparsely beset with minute hairs, lanceolate, with pointed tips, 
about J inch long, very shortly petiolate, entire, alternate, 
clusters of flower heads globular, terminal, wi'th a short 
peduncle and provided with 5 to 8 outer foliose bracts not 
projecting beyond the heads, and one to two layers of inner 
scarious bracts, none of which exceed the florets in length. 
Partial heads 1-flowered, the involucre of each floret consists of 
6 outer narrow bracts, each provided near the top with a 
tuft of fairly long hairs, and 3 inner broader and more 
deciduous bracts ; all the bracts are scarious and concave, and 
all have a midrib which is more pronounced in the outer than 
in the inner bracts. Receptacle convex, and roughened on the 
surface by the points of attachment of the florets. Florets 
hermaphrodite, tubular and 5-merous, the pappus consists of 
a flattened ring of minute scaly hairs attached to the base of 
the corolla. Florets somewhat hardened at the base. Anthers 
distinctly tailed at the base. Style branches truncate. Achene 
compressed and surrounded by a conspicuous mucilaginous 
layer, which swells up considerably in water. 

Salt swamp near Mission Station, Dimboola. St. Eloy 
D’ Alton. 

This plant had been originally referred to Angianthus, but 
there are 9 bracts around each partial head of one flower. It 
has an external resemblance to Gnephosis skirrophora, but is 
readily distinguished by the leaf-like bracts surrounding the 
main heads, by the pappus and by the mucilaginous layer on the 
achene. 
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Helichrysum Tbpperi, F. V. M. Lake Albacutya, 1903. 

St. Eloy D’ Alt on. From Herbarium, C. Walter, under Fodo- 
lepis Lessoni, Bentb. 

Hibbertia strigta, R. Br., yar. Readeri, A.J.E. 

The yariety comes nearest to the yar. hirtifiora of S. strieta^ 
but differs in the smaller flowers, more slender and glabrous 
stems, the leayes glabrous on their upper surfaces, and in 
general the pubescence less deyeloped. The flowers, instead of 
the usual 8-12 stamens, have 7-10. 

Casterton, 1908. F. M. Reader. 

Olearia Toppi, n. sp., Ewart and White (after O. A. Topp). 

Shrub freely branching, apparently 1-3 feet high. - Leayes J 
to I an inch long, sessile, linear, flat, somewhat thick, with a 
slight tendency towards recurving, midrib prominent at the 
back, slightly rough and glabrous. It differs from Oleai-ia 
muricata, to which it has a superficial resemblance in the con- 
spicuous re volute leaves of the latter. Leaves alternate. 
Heads terminal, grouped into irregular leafy corymbs, 
nearly sessile, and surrounded by an involucre of 3 to 5 
leaf-like bracts, somewhat scarious at the edges, the bracts of 
the inner circle are the longest, and those of the outermost 
circle the shortest. Six to 7 ray florets, disc florets more 
numerous, 5 merous and slightly exceeding the involucre. 
Anther tube slightly exserted. Pappus bristles fairly nume- 
rous, not quite all the same length. Achenes hairy, greatly 
compressed, long and narrow, 

F. M. Reader, sandy tracts. Shire of Borung, 1904 ; Dimboola, 
Mallee ScruB, 1892. 

New to Victoria. The specimens were marked provisionally 
by Mr. Reader as Aster decurrenSy var. augusti folia. It differs 
from this species, however, in the shorter obtusely linear leaves, 
the heads usually solitary at the ends of separate branches, 
usually 1-3 inches long, rather larger and with more numerous 
imbricated bracts. Achenes silky, hairy, pappus as in Olearia 
decurrens. 
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^Iesembktanthbmum bicorne, Sond. (J/. micranthum, E. and F.'). 

Moorna, Lower Murray River, 1887, N.S.W. ; banks of the 
Murray, Viet., J. P. Eckert, 1892. 

Introduced, but hardly naturalised. 

Mbsbmbrtanthemum sarmbntosum, Haw. 

This is given in the Kew Index as from S. Africa and Aus- 
tralia. The latter is incorrect, and is apparently given on the 
authority of a single old but undated specimen from “ Dr. F. 
M. Mueller,’’ marked Australia Felix, but with no other locality. 
It is evidently a fragment taken from a garden. The plant is 
not a native of Australia, nor is it even a naturaUsed alien. 

Mesembryanthemum tbobns, F. V. M. 

This species, described in the Fragmenta, V., 157, as from low 
meadows near Melbourne, is retained as valid in the Kew 
Index as an Australian species, and at the Botanical Gardens, 
Melbourne, but was dropped in the Census, without any refer- 
ence or reason being given. I vras unable, however, to find any 
species with which it agreed from S. Africa or elsewhere. 
On reference to Kew, Mr. N. E. Brown reports as follow’^s : — 

*^It would appear that the name M. tegens must stand for 
the plant sent. It is evidently nearly allied to M. clavellatum, 
Haw, (which is quite distinct from M. australe, Forst., with 
which Bentham united it), but that species has clavate, obtuse- 
angled leaves and larger, bright violet-purple flowers. From the 
South African M. filicaule. Haw., M., reptans, Ait.,- i#md,: M 
crassifolium, Linn., it is also quite distinct. But ifiere ^ire 
specimens at Kew of a plant collected by Capt. Wooley Dod on 
Paarden Island, near Capetown, in 1897, which seems speci- 
fically the same as M. tegens. This does not appear to be 
described in the Flora Capensis, and no previous collector seems 
to have gathered it, so it is Just possible that it has been intro- 
duced there from Australia. The two, however, require to be 
compared in the living state to make it quite certain that they 
are identical.” 
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M, tegens, F. v. M., therefore, must he added to the Victorian 
flora; although there is a possibility it may really be of S. 
African origin. 

Phalabis commutata, Rosen and Schultz, Toowoomba, Canary 

Grass. 

This unduly belauded fodder grass is considered by the Kew 
Herbarium to be PTialaris hulbosa, L., but by Hackel is con- 
sidered the type of a new species (P. stenoptera, Fedde’s Reper- 
torium, v. 1908, p. 333). Several growers report that P, 
canariemis appears commonly when the plant is grown, and 
there is a possibility that the plant may be a mixed hybrid of 
P. ccmariensis with 'p. arundinacea and hulbosa, the canari- 
ensis strain predominating, and continually appearing in piue 
form. 

Sttphblia (Solbniscia) elbgans, D.C., var brbviob, n. var., Max 
Koch, 1907, Wooroloo, W.A., No. 1347. 

The variety has some of the flowers two together in the axil 
of one leaf. Bentham gives them as solitary in the axils for 
the type, but even here very occasionally two flowers may occur 
to one leaf. In addition the flowers are shorter, being i to f 
inch instead of f to 1 inch, and the upper half of the corolla 
tube is filled with dense white hairs continued over the inside 
of the lobes. 

The history of the species is curious. Bentham in the Flora 
Austr. gives it as S. tenuiflora^ Lindl., and placed it in Sect. 
11., Soleniscia, which he characterised by the “ very slender 
corolla tube, quite glabrous iu^ideP This latter character is 
« copied from Lindley (Bot. Reg. 25, App., p, 25, 1839), who, 
however, gives the name as S, tenuifolia. De Candolle, Fro. 
vii., 737, had described the species as Soleniscia elegam a year 
previously, and noted that the inside of the c(^olla was hairy, 
and the species was transferred by Sender (Lmim. PL Pr. I.; 
296) to Styphelia. There is, however, no justification for re- 
ferring the plant to S. tenuiflora, LindL Lindley did not use 
this name, he gives a different description, and at a later date 
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than that given by De Candolle. Mueller (Census) and the 
Kew Index have • both followed Bentham’s error, which needs 
correction. 


Thtsanotus Bjsntianus, n. sp., Ewart and White (named after 
Sir Thomas Bent in recognition of the Grant by the Vic- 
torian Government of 1908 of ^1000 to Research). 

Herbs from one and a-half to 3 inches in height. Roots 
fibrous, without tubers. Leaves radical, more numerous than 
those of Thysanotus triandrus, which this species somewhat 
resembles. Leaves much shorter than in T. triandrus, and 
very densely beset with fairly long, rigid hairs, the hairs being 
more than twice as thick as any of many specimens of S. 
triandrus examined. The leaves are also more cylindrical than 
those of T. triandrus, and also the cells of the palisade paren- 
chyma are longer than they are in T. triandrus. 

Scapes simple, exceeding the length of the leaves by about 
half their length, while in T. triandrus the scapes are relatively 
longer. There is usuallly a single terminal umbel of flowers, 
the bracts of the inflorescence being much larger and -more 
conspicuous than in T. triandrus, but there may be also occa- 
sionally a small umbel situated below the terminal one. 
Flowers much smaller than in T. triandrus and pedicels shorter, 
stamens 3, opposite the petals, the anthers being about the 
same length as the filaments. Youndegin, W. Australia, Alice 
Eaton, 1893. 

Tbiolochin mucbokata, R. Br. 

In Bentham’s Flora (vol. 7, p. 168) this is given as L3 
inches high, or sometimes double that in luxuriant specimens, 
and the leaves shorter than the scape. Two forms seem, how- 
ever, recognisable as varieties which do not agree in these 

(a) Variety longiseapa, n. var. The leaves are shorter than 
the scapes, but the latter reach a height of 8-11 inches. Murray, 
W. Austr., Oldfield. 
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(b) Variety longifolia^ n. var. The longer leaves overtop 
the scapes, by 1 or 2 inches and the latter are mostly 5-7 inches 
long. Cowcovring in lake country. M. Koch, 1904, No. 114:4. 
A specimen from N, of the Stirling's Range, 1887, appears to be 
a young form of the same variety. Though so much larger than 
the type, both varieties appear to be annual. 


Urodon. 

This genus was founded by Turczaninow (Bull. Soc. Imp. de 
Nat de Moscou, 1894, iii., p. 16) for a specimen of Drummond's 
(Coll, iv., No. 21, UrodoTb capitatus)^ on the basis of the follow- 
ing characters: — 

“ Calyx two basal bracts, unequally bilabiate, two upper 
teeth broad, all with setaceous acuminate points. Corolla 
papilionaceous, petals clawed, standard broad emarginate, caiina 
obtuse, wings slightly shorter. Stamens 10, filaments free. 
Ovary shortly stalked, biovulate, villous. Style much longer 
than the ovary, base scarcely dilated, pubescent, the upper part 
filiform and glabrous, stigma minute.” 

U radon capitatus, A glabrous branching shrub, flowers in- 
stalked involucrate heads, standard and wings red when dry, 
keel dark purple. Related to Phyllota but distinguished by the 
shape of the calyx, stalked ovary, carina and wings. 

At a later date Turczaninow distinguished a second species 
27. dasyphyllus (1853, ii., p. 268) in a specimen from Drum- 
mond's Vth. Coll,, No. 47, which had been mixed with Sphaer- 
olohmm Druminoiidii, The leaves were longer, flowers larger, 
stems and leaves hairy, etc. 

Bentham, evidently on superficial examination only, sup- 
pressed the genus and both species, and raised a new species of 
Pultenaea (F. Urodon^ Benth,). Mueller equally incorrectly 
transferred these plants to Phyllota Urodon, F. v. M, The 
genus Drodofn, though intermediate betwqe^i Phyllota and 
Pultenaeay is quite distinct from both. It resembles Pultenaea 
in the shortly-stalked ovary, the thread-like style not dilated 
below the middle, and the flattened leaves not inroll ed at the 
ediies nor heath-like. 

llA 
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It resembles Fhyllota^ in the absence of a strophiole, the 
stamens slightly but distinctly united to the corolla at the ex- 
treme base, but differs entirely in habit, leaves and the petals 
all about | inch long, and other features mentioned. The style 
and calyx persist, the ovate pointed pod having 2 seeds on 
short funicles. 


Urodon capitatus, Turcz. 

An erect shrub apparently 1-2 feet, leaves practically sessile, 
the stalks decurrent, glabrous, somewhat obtuse, J to | c.m. long, 
the leaves around the heads much larger and broader, more or 
less purple on the backs, forming a very distinct involucre. 

Drummond, iv., No. 21, W.A. type; M. Koch, 1905, L. 
Monger and Watheroo, W.A., No. 1303 (involucral leaves still 
broader than the type). 


Urodon dastphtlltjs, Turcz. 

This is disj:inguished by its shortly but distinctly stalked 
leaves, which are narrower, longer (1 cm. or more), pointed 
and hairy. The heads are usually single, but sometimes 2 or 3 
are flustered together on short separate stalks, the involucral 
leaves^ though sometimes a little longer, do not differ appreci- 
ably from the foliage leaves. This is the plant which has been 
generally kkown m or Fhtfllota Urodon. Various 

in \W., Austr* The colour varies from yellow to 
reddi^ brown^ the usually being darker. „ . 

Var. ovalifoliu^ U. var. This is usually tod 

condensed, 6 inches or so in height, the leaves shorter, 
broader, very hairy, d^ts^y set. A specimen of Dr^mmond^s 
ficbm W.A. linkB this variety |o the type form having 
ihOrl^bit of the variety, hut the more pointed and narrow 
of the type. Wangering, W. Austr., E. Helms, 1891 ; 

W. Austr., McPherson, 1895; Parker’s R., W, 

Ai^?., 3lierra3^ 1892. 

^ As genus has not previously been figured, full figures of 
^:^ii,y^ety are givmi. 






Olearia Toppi, Ewart and White. 
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EXPLANATION OF PLATES XXX.-XXXIII. 

Plate XXX. — Pigs. 1 and 2, Baeckea Eatoniana^ Ewart and 

WLite. 

Fig. Ij petal and stamens. Fig. 2, vertical section of flower. 
Figs. 3-8, GnepJiosis Baracchiana, Ewart and Wliite. 

Fig. 3, entire plant; 4, side view of receptacle and general 
involucre 5, the same from above; 6, single floret, separated 
from its bracts ; 7, one of the outer ; 8, one of the inner bracts 
from a floret. 


Plate XXXI . — Olearia Toppi^ Ewart and White. 

Fig. 1. Small piece of flowering branch. 

Fig. 2. Disc floret, enlarged. 

Fig. 3. Transverse section of leaf, highly magnified. 


Plate XXXII . — Thysanotus BentianuSy Ewart and White 

Fig. 1, entire plant ; 2, transverse section of leaf ; 3, the same 
of T. triandrus. 


Plate XXXIII . — XJrodon dasypTiylluSy Turcz., var. 
ovalifolius, Ewart and White, 

1. Complete plant. 2. Calyx and bracteoles. 3. (a) and (b) 
Standard with stamens attached, front and side view. 4. Wing 
with stamen attached. 5. Carina. 6. Ovary. 7. Ovary-opened 
to show one of the seeds. 8. Fruit within calyx. 


ERRATUM. 

Page 540, line 10 : For VL-IX. read XXX-XXXHI. 




ANNUAL REPORT OF THE COUNCIL 

FOE l-HE TEAE, 1907. 


The Council herewith presents to Members of the Society the 
Annual Report and Details of Receipts and Expenditure for the 
year 1907. 

The following meetings were held : 

March 14th — Annual Meeting and Election of Officers. 
Ordinary Meeting. No papers were read. 

April 11th — Papers read: 1. “A Living Descendant of an 
Extinct (Tasmanian) Race,” by Prof. R. J. A. Berry, M.D., &c. 
2. “ A Note on the Bedding of Tuffs,” by T. S. Etall. 3. “A New 
Chiton from North Queensland (Enoplochiton torrii,” by R. A. 
Bastow and J. H. Gatliff. 4. “ Additions to the catalogue of 
Marine Shells of Yictoria,” by J. H. Gatliff. Exhibits : 
Specimens of Enoplochiton torrii in illustration of their paper, by 
Messrs. Bastow and Gatliff. 

May 9th — A Lecture was delivered by Mr. A. C. H. Rothera, 
M.A., entitled “ Life and Death.” 

June 13th — Papers read: 1. “Fossil Fish Remains in the 
Tertiaries of Australia, Part IL,” by F. Chapman, A.L.S., and 
G. B. Pritchard, F.G.S. 2. “ The Movements of the Soluble 
Constituents in Fine Alluvial Soils,” by Prof. A. J. Ewart, D.Sc., 
Ph.D. Exhibit : A dry cell ten years old and still active, by 
J. A. Smith. 

July 11th — A Lecture entitled “Some recent discoveries on 
the protection of the body against disease,” by Dr. R. J. Bull. 
The paper was illustrated by lantern slides. Paper read : “Con- 
tributions to the Flora of Australia, Part 6,” by Prof. A. J. 
Ewart. Exhibits : Microscope slides in illustration of Dr. BulFs 
lecture, by 0. A. Sayce. Plants dealt with in his paper, by 
Prof. A. J. Ewart. 

August 8th — The following demonstrations were givm: 
1. Determination of the length of the vessels in tree-stems by 



552 Proceedings of the Royal Society of Victoria. 

means of mercury. The injection had been made in the Univer- 
sity Laboratory by Miss Rees. 2. Prof. Ewart showed 
transverse sections of wood mounted as lantern slides. Dr. H. 
Green showed a new form of barometer devised by himself. 
4. Mr. 0. A. Sayce showed slides of Nitrogen bacteria of the 
soil and explained the mode of obtaining pure cultures. 5. Mr. 
Kershaw showed the fore-limb of an ox in which the two digits 
had fused to form a single bone with a single hoof. 

September 12th — A series of lantern slides illustrating the 
geology and physiography of the Victorian coast was exhibited 
by R. H. Harvey and T. S. Hall. 

October 10 — Paper read : “The Geology of Moorooduc in the 
Mornington Peninsula,” by Prof. E. W. Skeats. Exhibits : Mr. 
E. J. Dunn exhibited : 1. Eclogite from Transvaal; 2. Thoria- 
nite from Ceylon ; 3. Monazite from Queensland. Mr. T. S. 
Hall exhibited abnormally grown teeth of a rabbit and teeth of 
shark, walrus, horse and crocodile in illustration of his remarks. 

November 14th — Members of the House and Printing Com- 
mittee for the following year were elected. Papers read : 
1. “On the Formation of Red-wood in Gymnosperms,” by Miss J. 
White, M.Sc. 2. “On the Validity* of Callitris morrisoui,” by 
R. T. Baker. 3. “ Contributions to the Flora of Australia, Part 
7,” by Prof. A. J. Ewart. 4. “ On the Occurrence of a Mar- 
supium in an Echinoid belonging to the Genus Scutellina,” by 
T. S, Hall. Exhibits : 1. Mr. Hall showed specimens in illus- 
tration of bis paper. 2. Mr. Chapman showed de vitrified glass 
fr^ tbe gimt fire of Chicago, together with microscope slides of 
^e'aame. 

, B^»ljer 12th — The auditors were appointed for the year, 
'ae following papers were read 1. “Contributions to our 
knowledge of the Anatomy of Australian Batrachia,” by Miss G. 
Sweet, D.Sc. 2 , “The Highlands and Main Divide of Western 
Victoria,” by T. S. Hart, M. A., F.G.S. 3. “ New or little-known 
Victorian Fossils in the National Museum, Pt. IX.”-— Some 
Tertiary Species, by F. Chapman, A.L.S. Exhibits: Mr. 
Chapman showed the species dealt with in his paper. 

The Council desires to thank Mr. A. C. H. Rothera, and Dr, 
R, J. Bull for the lectures they delivered before members of the 
Society. 
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During the year one member and four associates were elected, 
and three members and three associates resigned. In addition 
two honorary and two ordinary members and one associate have 
died. 

Robert Lewis John Ellery, C.M.G., F.K.S., F.R.A.B., was born 
in England, on July 14th, 1827. He arrived in Australia at the 
end of 1851, and established the Williamstown Observatory in 
1853. He organised the Torpedo Corps in connection with the 
Defence Force in 1873, and rose to the position of colonel. He 
joined the Royal Society of Victoria in 1856. He was elected 
to the Council in 1863, and was Secretary in 1864, and Vice- 
President in 1865. In 1867 he became President, and held this 
office till 1884, a period of eighteen years. He then served on 
the Council till the end of 1905, when he declined re-election. 
He was Director of the Geodetic Survey from 1858 to 1874. 
Elected F.R.A.S., 1859 ; F.R.S., 1863 ; and was created C.M.G. 
in 1889. In 1895 he retired from the directorship of the Obser- 
vatory, died on January 14th, 1908. His energy long made him 
the mainspring of our Society, and his resourcefulness helped us 
in many a time of difficulty. Including several Presidential 
Addresses and a few papers represented by title only, Mr. Ellery 
is represented by 73 papers in the publications of our Society, 
his communications being concerned mainly with physical and 
astronomical questions. Mr. Ellery’s kindly nature and fund 
of humour made him a universal favourite, and he passed away 
loved and respected by all. 

John Dennant, F.G.S., joined the Society in 1886, and died on 
June 13th, 1907. His work as Inspector of Schools entailed a 
good deal of travelling, and he had a wide knowled^ of 
Victorian Geology. He contributed several papers on tertiary 
geology to our Society, both by himself and in conjunction with 
others. Most of his work however appeared in the Transactions 
of the Royal Society of South Australia, where he wrote with 
Professor R, Tate on Tertiary Geology, and alone on Corals, both 
recent and fossil. He was a President of this Society, and acted 
on the Council for many years. 

Henry Chamberlain Russell, C.M.G., B.A., F.R.S., an 

Honorary Member of the Society, was born in New South Wales 
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ill March, 1836. He was appointed Government Astronomer of 
that State in 1870 and died on February 22nd, 1907. Mr. 
RusselFs writings appeared chiefly in publications of his 
Observatory and in those of our sister Society in New South 
Wales. He was one of the Founders and a Trustee of the 
Australasian Association for the Advancement of Science. 

Lorimer Fison, M.A., D.D., was educated at Caius College, 
Cambridge. After some years in Australia he became a Metho- 
dist Missionary to Fiji. While there he contributed largely to 
L. H. Morgan’s work on Systems of Consanguinity. On return- 
ing to Australia he studied the social organisation and marriage 
relationship of the Australian tribe, and in conjunction with Dr. 
A, W. Howitt published ‘^Kamilaroi and Kurnai,’’ which laid 
the foundation of the scientific study of Australian Aborigines. 
He published several papers in the Journal of the Anthro- 
pological Institute. After a long period of infirmity he died at 
Essendon on 29th December. In recognition of his scientific 
services he was granted a pension on the Civil List by the 
British Government. 

Sir James Hector, K.C.M.G., M.D., F.E.S., late director of 
Geological Survey of New Zealand, was elected an honorary 
member in 1888. 

The Government has at last been moved by our necessities, and 
has given us an additional ^50 towards publication. Our total 
grant is now ^01 00 per annum, and the Society is grateful for 
this amount of support given to its work. A portion of the 
ground belonging to the Society has been leased to the Oommon- 
w«^ilth Meteorological Bureau as a site for an observing station 
for the Metropolitan area. It is proposed to devote the amount 
received as rent to improvements and repairs to the house and 
grounds, which are sadly in need of attention. 

A conference was summoned by Professor W. Baldwin Spencer 
to consider the question of the Reservation of Wilson’s Promon- 
tory as a National Park. The Council appointed Mr. J. A. 
Kershaw its representative. Certain recommendations were 
agreed to, and a deputation to the Minister of Lands was very 
well I'eceived. It w^as promised that the reserve would be made 
permanent, that it would be vested in trustees, and that the 
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amount received from grazing rights would be handed over to the 
trustees for maintenance. The final arrangements have not yet 
been made. 

During the year there was an unusual dearth of papers pre- 
sented to the Society, but we begin the present year with a much 
better outlook in that respect, and several lengthy papers are 
under consideration by the Council. 

The Hon. Librarian reports as follows : — 

During the year 1907, 1478 publications were added to the 
Library, while 159 volumes were bound. A.s many important 
publications are still unbound I should like to suggest that a 
further sum be voted for this purpose. 

The question of additional shelving is becoming an urgent 
one ; if the proposals of the Sub-committee appointed to report 
on this matter be adopted, ample accommodation will be 
provided for many years. 



The Honorary Treasurer in Account with the Royal Society of Victoria, 
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‘^icc-Si'essibcnts : 

PROF. E. VV. SKEATS, D.Sc., A.R.C.S. 
PROF. R. J. A. BERRY, M.D., P.R.S.E. 
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J. SHEPHARD. 

3)0 n. ^tbrarinii : 

R. D. BOYS, B.A. 
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T. S. HALL, M.A., D.Sf. 
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PROF. A. J. EWART, D.Sc., Ph.D. 
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DR. J. JAMIESON, M.D. 

J. A. KERSHAW, F.E.S. 

W. A. HARTNELL. 

C. E. OLIVER, M.C.E. 

E. J. DUNN, F.G.S. 


PROF. W. C. KERNOT, M.A., M.C.E. 
PROF. W, BALDWIN SPENCER, 
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LIST OF MEMBERS, 

WITE TEEIE YEAR OF JOimm, 


Patron. 

His Excellency Sir Thomas Gibson-Carmichael, Bart. ... 1908 

Honorary Members. 

Forrest, The Hon. Sir J., K.C.M.G., West Australia ... i888 

Liversidge, Professor A., LL.D., F.R.S 1892 

Neumayer, Prof. George, Ph.D., F.R.S., Neustadt a.d. 1857 
Haardt, Germany 

Scott, Rey. W., M.A., Kurrajong Heights, N.S.W 1855 
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